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“Ether continues to be the most widely used general anes- 
thetic. It is the standard with which all newer anesthetics 


4 


are compared... 


Because of its wide margin of safety, relatively low toxicity, 
economy and ease of administration, ether remains the 
standard drug for inhalation anesthesia. 


For almost 100 years surgeons all over the world have 
depended on Squibb Ether — confident of its purity, uni- 
formity and efficacy. | 


Goodman, L., and Gilman, A.: 


The Pharmacological Basis 
I B ETH . 7 of Therapeutics, New York, 


The Macmillar Co., 1947, p. 58. 
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To Simplify Short Anesthesias 


with 
rapid induction... 
prompt, quiet recovery... 


low incidence of nausea... 


VINETHENE is a preferred inhalation anes- 
thetic for use in operations of short dura- 
tion, for induction prior to ether anesthesia, 


25 cc, 


NETHER, 


Anesthesia 


and for complementing nitrous oxide-oxygen. 


Especially valuable in: 


REDUCTION OF FRACTURES 
MANIPULATION OF JOINTS 
DILABION AND CURETTAGE 
MYRINGOTOMY 

CHANGING OF PAINFUL DRESSINGS 
ABSCESS INCISION AND DRAINAGE 
EXTRACTION OF TEETH 


‘yet 


400% 


MERCK &A CO., INC. 
Manufacturing Chemists 
RAHWAY, NEW JERSEY 


Literature will be mailed 
upon request. 


(VINYL ETHER FOR ANESTHESIA U.S. P. MERCK) 
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E&GY Anesthesior 


A New Instrument for All Usual and Special 
Forms of Anesthetic Gas Administration 


NEW FEATURES 


3-CANISTER ABSORBER 
for soda-lime replace- 
ment without interrupt- 
ing anesthesia. 


ADJUSTABLE DEGREE of 
CO., absorption. 


NO PIPES, metal tubes 
or soldered joints to 
loosen or leak. All gas 
passages drilled in cast 
Table. 


FLOW VALVES stainless 
steel with silver seat for 
exact regulation without 
creep. Replaceable as a 
unit merely by unscrew- 
ing from Table. 


FLOWMETER PANEL 
sturdy one-piece con- 
struction, removed for 
cleaning or replacing 
flowmeters by loosening 
two bolts. 


ABSORBER attaches to 


either side of stand, 
automatically locks at 
any height. 
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MODELS FOR 
2,3, 4 and 5 GASES 
Cabinet and Pedestal Types 


The Anesthesior has been developed by 
EK & J scientists and engineers to provide a 
superior facility for gas anesthesia admin- 
istration. Its operation is easier and more 
convenient, its control finer, its mainte- 
nance much simpler and its greater versa- 
tility a definite contribution to the further 
refinement of administration techniques. 


Write to E&J today for 
complete Anesthesior data. 


E & J MANUFACTURING CO. 
Glendale 1, California 
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OPINION REVIEW 


THE QUESTION OF ACCREDITATION 


After many years of progress forward and upward to the achievement 
of the present high level of skill and professional influence, the field of 
nurse anesthesia is approaching a crisis that can be resolved in either of 
two ways: through the consolidation of gains for which we have fought 
so diligently and successfully, or through permitting a lapse into decadence 
that would eventually reduce our status to that of technician assistants to 
physician administrators of anesthetics. 

You know what that would eventually do to the independence and posi- 
tion of the nurse anesthetist as we know her today. Recognizing the danger 
in this policy if it were permitted to become entrenched, our national asso- 
ciation with the co-operation of the American Hospital Association is 
planning a vigorous program to defend our schools against such an attack. 

Our association’s plan is to develop a program under which schools of 
anesthesia for nurses will be nationally accredited by the American Asso- 
ciation of Nurse Anesthetists. This would enable the Association to demand 
and to see that the schools maintain appropriate standards of teaching both 
as to quality and to quantity. Under such a plan the schools would of neces- 
sity have to give proper education and training to nurse anesthetists if the 
schools were to be certified and if the graduates were to be accepted by 
hospitals generally—no matter who headed the schools. 

This comprehensive and far reaching project naturally will require a 
considerable sum of money, first, to employ competent professional technical 
assistance and, second, to employ a permanent educational director to visit 
every school to make certain that it maintains high standards of training, 
whether or not a physician anesthetist is the director of the school. 

To raise the funds needed to carry this constructive project forward 
successfully will necessitate raising the dues of the members of the A.A.N.A. 
substantially, but the cost will be modest when considered in the light of the 
future of on-coming nurse anesthetists, as well as of nurses already in the 
field—HeELEN Lamp, R.N., Chairman, Advisory to the Approval Committee, 


St. Louis. 


To retain the place we have built for ourselves in the hospital world 
and to assure ourselves that schools of anesthesia for nurses will send out 
only well trained, efficient nurse anesthetists, it is mandatory that we insti- 
tute some form of program for the accreditation of schools. Over the 
years untold time and work have been spent by our most capable members, 
acting on various committees, to build the foundation for the project. It is 
recommended that every member study the A.A.N.A. News BULLETIN and 
the JouRNAL carefully and learn the importance of the program. The plan, 
when accepted, must be implemented financially. Every voting member 
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The Impelling Ideal in ‘Implicit’ 


Why do anesthetists everywhere have such implicit confidence 
in McKesson Equipment? 


“Because of the Machine they use,” you say. 
Certainly yes! But there is more—a great deal more. 


There’s the inspiration of a splendid surgeon, scientist, inven- 
tor and anesthetist—Dr. Elmer Isaac McKesson. 


As a doctor, he accepted with humility and deep understanding 
the responsibility of building equipment on which frequently 
human lives depend. 

He... more than any single person in recent time... 
developed better technics and improved Anesthesia Machines 
so that his name itself instilled implicit confidence— 


Implicit confidence which today characterizes the equipment 
which bears his name .. . | 

And which provides the Impelling Ideal of every member 
of the organization which today carries on the great McKesson 
Tradition. 


Kesson 
APPLIANCE 
COMPANY 
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should study the “wide view” of the benefit to the group and not the “nar- 
row view’ of “I can’t afford any more dues.” The plan to be presented at 
the annual meeting in September has already cost dearly in time and work 
by very busy people as well as in money. I believe it will be worth a few 
dollars a year to every member to have the accreditation program put into 


operation.— MINNIE V. Haas, R.N., Fort Worth, Tex. 


lor several years I have heard members of the A.A.N.A. complain 
that there are some of our group who, although they have passed the quali- 
fying examination, are not really equipped to fill a position as anesthetist 
capably. Not only does this complaint come from those working with these 
women, but it comes from the ill equipped themselves. 


The A.A.N.A. has tried to see to it that all schools that have been 
recognized do meet certain standards. These standards, of necessity, have 
been accepted almost solely by trusting the integrity of the schools applying 
for recognition. We have not truly had a program of standards, nor have 
we had the personnel for checking the veracity of the applicant. 


"It is grossly unfair for a student to spend valuable time and money 
to become an able anesthetist and to depart with only half knowledge in 
theory or in practical experience at the end of her course of study. It is also 
grossly unfair that there are schools graduating students in such a manner 
as to pass the qualifying examination but so unfit to fill a position as a nurse 
anesthetist as to discredit those who are capable. 

There is no slander in the statement that there are hospitals operating 
schools of anesthesia purely to fill their own needs for anesthesia service. 
It is only too tragically true. This statement is not meant to be uncharitable. 
We full well realize the acute shortage of anesthetists of any sort, and the 
A.H.A. has been most co-operative in helping us to produce a program for 
the approval of schools. We now have that program. What we lack are the 
funds for following through. 

Therefore, the members of the A.A.N.A. must come forth with a vote 
for a BIG increase in dues—our only real source of income. Heave ho, let’s 
launch that ship: Approval of Schools Program!—VERNA E. BEAN, R. N., 
Lexington, Ky. 


In my opinion there is a great need for an approval program for our 
schools. At the present time the only way a school can be judged is by the 
standing of its students who take the qualifying examination. Our aim 
should be to develop schools where the students not only receive the proper 
theoretical instruction but also are trained to apply this knowledge to the 
problems encountered in anesthesia. Therefore, we should have a program 
by which our schools may be judged from the practical as well as the theo- 
retical standpoint. 

Such a program would involve a marked increase in our expenditures, 
which would have to be met by an increase in dues. | feel that the results 
would justify the cost of the project.—LILLIANn G. Bairp, R.N., Ann Arbor, 
Mich. 
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MODEL N HEAD ASSEMBLY 


Why Is Model 'N' So Popular?— 


McKesson Flow Tube Is One Answer 


Each integral meter on McKesson Model N Anesthesia Machines 
contains two Flow Tubes—one fine (for measuring flow in tenths 
of a liter) and the other coarse (for measuring flow in liters). 


Flow rates are indicated by black glass balls—one in each Tube. 


As gas is measured first in tenths, the Anesthetist needs only 
to look at the glass ball in the Fine-Flow Tube. Once a full 
liter is reached, the glass ball in the Fine-Flow Tube disappears 
in the top, and the glass ball in the Coarse-Flow Tube begins 
to register. 


All you need to watch is one ball in one Flow Tube in each meter. 


This exclusive feature is one of many reasons why McKesson 
Model N Anesthesia Machines have won such popularity and 
acclaim among leading Anesthetists everywhere. 


If you aren't using Model N, drop us a line today for our 
free booklet. 


Thoughts While Holding Up a Chin— 


When giving anesthestics, the only way to 
keep from being surprised by unexpected 


them. 


Kesson | 
APPLIANCE 
COMPANY 


complications 1s to be constantly anticipating 
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BARALYME 
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BARALYME az.a Yeu Prucel 


MANY HospITALs gladly paid a per-pound premium price for safe, non- 
caustic BARALY ME, knowing the material actually cost less per hour of 
anesthesia because of its high efficiency over a longer life. 


This demand grew. Increased production now enables us to pass a price 
reduction on to you. The new price on BARALY ME is per-pound compar- 
able to the price of soda lime. 
BARALYME is a mixture of barium hydroxide 
INDICATOR and calcium hydroxide, entirely stable well above 
NOW ordinary room temperatures. It has a practically 
oOpTIONAL! unlimited shelf life, requires no rest periods, gener- 
ates less heat, dusting is minimized, has no 
unpleasant odor, no false temporary peak of CO, 
we now hav concentration. 
BAR ALY oe Write today for a free sample for your own tests. 
THOMAS A. EDISON, INCORPORATED 
indicates exhaustio Medical Gas Division 
STUYVESANT FALLS, NEW YORK 
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MEDICAL GASES and EQUIPMENT ~ THE EDISON ETHERIZER 
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“IT'S EVERY MEMBER'S ANNUAL MEETING 


“*The time has come, the Walrus said, 
To talk of many things:” 
—Lewis Carroll 

Yes, the time for our annual meeting is drawing near, and we wish to 
urge you to make every effort to attend that meeting. It affords the oppor- 
tunity to “talk over” our mutual problems. 

Our association has reached a point in its development where it must 
branch out and meet the challenge brought about by the scope of its activi- 
ties. You should decide if and how we are to meet our responsibilities. 
Specifically, our association should sponsor its school or be in a position to 
offer assistance to those schools if their training programs are inadequate. 


"These training centers are the life-line of the Association in raising the 


standards of the nurse anesthetist. 

Other professional organizations have put into. operation their plans for 
accreditation. We must do likewise in order to justify our existence as a 
professional organization. 


We further suggest that each Assembly or Section plan to send a repre- 
sentative to this meeting. This is an occasion for an exchange of ideas 


that should be to the advantage of all concerned—Myra VAN ARSDALE, 
R.N., President. 


OFFICIAL CALL 


As provided for in the Bylaws of this association, and at the direction 
of Myra Van Arsdale, president, we hereby issue this official call to the 
members of the annual meeting to be held in Atlantic City, September 18-21, 
1950, 1% Room A of Convention Hall. The annual business session will be 
held on Tuesday, September 19. é, 


Accomplished at the Executive Offices, 22 East Division St., Chicago 
10, [ll., this 28th day of June 1050. 


(Signed) Florence A. McQuILLeN 
Executive Director 
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The discovery that procaine may 
be injected into a vein with com- 
paratively little risk was first made 
by Bier in 1909. This technic, how- 
ever, enjoyed little popularity until 


1940 when Lundy’ first used it. 


successfully in the treatment of pru- 
ritus of jaundice. 

In several fields of clinical inves- 
tigation workers have found that 
procaine is an extremely versatile 
therapeutic drug as well as a valu- 
able local anesthetic agent. Its ad- 
ministration by the intravenous 
route relieves not only pain but 
other symptoms in many unrelated 
conditions. 

Procaine is a p-aminobenzoyldie- 
thylamino-ethanol, a synthetic prod- 
uct, generally used in the form of 
the hydrochloride, which occurs as 
colorless crystals or a white crystal- 
line powder.” It is soluble in water, 
melts at 156 C., is stable, and does 
not decompose at the temperature 
of boiling water. In solution it is 
precipitated by alkaloid reagents. 

Small doses produce a slight in- 
crease in blood pressure and stimu- 
late respiration, while large doses 
cause an abrupt decrease in blood 
pressure. If a lethal dose is admin- 
istered slowly, death is due to as- 
phyxia from paralysis of the respir- 


Read before the Michigan Association of Nurse 
Anesthetists, Detroit, Nov. 12, 1949. 
*Department of Anesthesia, The Grace Hospital, 

1. mess ft J. S.: Clinical Anesthesia (Phila- 
delphia: . B. Saunders Co., 1942) pp. 393, 
583 


2. Isenberger, R.M.: The pharmacologic ac- 
tions of intravenous procaine as an analgesic 
_ agent. Anesthesiology 10:343-351, May 1949, 
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INTRAVENOUS USE OF PROCAINE 


Martha M. Veilleux, R.N.* 
Detroit 


atory center. Hirschel® estimated 
that procaine administered intraven- 
ously is sixteen times as toxic as 
when it is administered subcutane- 


ously. The tolerance of an adult 


patient under anesthesia has been 
found to be 1 Gm. of the drug. 

Studies by Hatcher and Eggles- 
ton* demonstrated the relative safe- 
ty of intravenous injection of pro- 
caine in dilute solution and its 
rapid destruction. In the blood 
stream of rabbits and of human 
beings it disappears within thirty 
minutes of injection. In the hu- 
man blood procaine is hydrolyzed 
by an esterase, some of the acid 
formed then undergoing acetyla- 
tion by the liver. This esterase, 
or enzyme, appears to be con- 
tained in blood plasma and is 
probably formed in the liver. It can 
be inhibited by the administration 
of neostigmine, after which pro- 
caine toxicity is increased in mice, 
rats, and dogs. In view of these re- 
sults the simultaneous administra- 
tion of neostigmine and procaine 
would appear to involve some addi- 
tional hazard. 

In the preparation of procaine 
solution, as a rule, 1 Gm. of pro- 
caine hydrochloride crystals is dis- 
solved in 1 L. normal saline solu- 
tion to make a 0.1 per cent con- 
centration. Infusion rates vary 


3. Hirschel, cited by Adams, R. C.: Jntra- 
venous Anesthesia (New York: Paul B. Hoeber, 
Inc., 1944), pp. 115-116. 

4. Hatcher, R. A., and Eggleston, C.: The 
harmacology of novocain. J. Pharmacol. & 
“exper. Therap. 8: 385, July 1916, 
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from 60 to 200 drops a minute for 
a period of thirty to ninety minutes, 
until the patient obtains relief from 
pain, or adverse symptoms of tox- 
icity appear. These toxic reactions 
depend on the total dose adminis- 
tered, speed of injection, and con- 
centration of solution used. In true 
idiosyncrasy convulsions may occur 
and can be relieved by the adminis- 
tration of barbiturates. Pentothal 
sodium only in amounts sufficient to 
control the convulsions should be 
administered intravenously along 
with the administration of plenty of 
oxygen. Another form of reaction 
is respiratory difficulty of the 
asthmatic type, which is controlled 
by 2-4 minims of epinephrine (1 :- 
1,000) given subcutaneously. Minor 
symptoms such as dizziness, slurred 
speech, apprehension, tremors, and 
mental confusion may be noted, as 
may lacrimation, a metallic taste, 
and slight lightheadedness. 

Before administration of procaine 
the patient is always given a wheal 
test for sensitivity; the test is read 
in fifteen to twenty minutes. If 
further verification of lack of sen- 
sitivity is desired, a drop of the drug 
may be put in the patient’s eye and 
the reaction observed. 

Some workers prefer to use the 
0.2 per cent concentration of pro- 
caine in normal saline or glucose 
solution in order to decrease the 
amount of fluid administered and 
the time of onset of action. When 
the 0.1 per cent solution is used, an 
optimal effect is generally seen with- 
in forty-five minutes and may con- 
tinue for three to twelve hours after 
the end of the infusion, depending 
unon the severity of the pain. The 
t-‘1l dose of procaine for relief of 
pain for twenty-four hours has been 
reported to be 0.5 to 10 Gm. 

Investigations made by Richards® 
correlated vitamin C _ depletion, 
~ 5. Richards, K.: Abbott Bull., Aug. 1949. 
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starvation, and improper electrolyte 
balance with procaine toxicity. To 
the elderly and poorly nourished 
patient who has lost fluids by de- 
hydration and vomiting, liberal 
amounts of vitamin C and glucose 
are administered prior to the use of 
procaine, regardless of the technic 
by. which it may be employed. 

When procaine is used intraven- 
ously, it must be remembered that 
the margin between anesthesia and 
convulsions is narrow, and unless 
this margin can be widened, the use 
of procaine will be limited in the 
field of anesthesia. This can be ac- 
complished by the addition of pen- 
tothal sodium, the dilution of pro- 
caine, and its use with d-tubocura- 
rine chloride. This technic was 
developed by the independent work 
of Lundy, Gordon, and McLachlin.® 
Their first attempts failed because 
of the formation of a precipitate 
due to the concentration of the solu- 
tion. Later it was found that pento- 
thal sodium and procaine could be 
used together in more dilute solu- 
tions. With the use of this dilute 
pentothal sodium-procaine solution, 
no permanent ill effects have been 
observed. Preoperative barbiturate 
sedation also helps prevent reac- 
tions. 


UsE OF PROCAINE TO DIMINISH 
CARDIAC IRRITABILITY 


The use of procaine intravenous- 
ly during anesthesia to diminish car- 
diac irritability is of great import- 
ance to the anesthetist. Several 
investigators have shown that pro- 
caine applied locally to the heart 
reduces the irritability of the myo- 
cardium. 

Factors contributing to cardiac 
irritability are: the psychic state of 
the patient, the anesthetic agent 


6. Fraser, R. J., and Kraft, K. A.: Pento- 
thal-procaine arecthesia. Anesth. & Analg. 27: 
282-286, Sept.-Oct. 1948. 
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used and technic employed, and the 
injection of certain drugs. Appre- 
hension or emotional excitement, 
with the coincident outpouring of 
epinephrine into the circulation, is 
a definite factor contributing to hy- 
persensitization of the cardiac con- 
ducting mechanism. When the an- 
esthetic agent used is cyclopropane, 
chloroform, or ethyl chloride, the 
myocardium is particularly sensi- 
tized, and minute amounts of epine- 
phrine may cause ventricular fibril- 
lation. Reports of experiments indi- 
cate that the administration of pro- 
caine systemically diminishes this 
hyperirritability of the heart and 
can revert a shifted pacemaker to 
the sinus node. 

In electrocardiographic studies 
performed during surgical anesthe- 
sia, all the common general anesthe- 
tic agents being used, Kurtz, Ben- 
nett, and Shapiro’ found a high -in- 
cidence of arrhythmia. In most of 
these cases the arrhythmias were 
not detected by the anesthetist at 
the peripheral pulse. This increase 
in cardiac irritability during anes- 
thesia is such that certain drugs 
having definite action on the heart 
appear to cause toxic effects when 
doses considered therapeutic in the 
conscious individual are adminis- 
tered to the anesthetized patient. 

In three of ten cases, reported by 
C. L. Burstein,® of patients with a 
pre-existing pathologic condition of 
the heart, who were. operated on 
under procaine anesthesia, the fol- 
lowing observations were made. 

CasE 1.—The patient had constrictive 
pericarditis and was undergoing peri- 
cardectomy. The pulse was irregular. An 


electrocardiogram showed a transition 
from a sinus rhythm to a nodal rhythm. 


7. mertzs,' C. M.: Bennett. 7. and 
Shapiro, H. H.: Electrocardiographic studies 
during J. A. M. A. 106:434- 
440, Feb. 8, 19 

8. Burstein, Cc L.: The utility of intravenous 
procaine in the anesthetic management of car- 
diac disturbances. Anesthesiology 10:133-145, 
March 1949. 
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Procaine, 100 mg. in 1 per cent solution, 
was given intravenously. The pacemaker 
reverted to the sinus node forty seconds 
later. Eight minutes later ventricular fib- 
rillation again occurred. Another 100 mg. 
procaine was given, and within one minute 
there was a return of normal pulse, which 
was maintained for the remainder of the 
operation. 


Case 2.—The patient was a woman, 
aged 43, undergoing thyroidectomy. The 
basal metabolic rate was plus 61. Her con- 
dition was complicated by signs of cardiac 
failure and pitting edema of both lower 
extremities. Before induction of anesthe- 
sia the blood pressure was 110 mg. Hg 
systolic and 70 mm. Hg diastolic; pulse 
was 100 beats a minute. Pentothal sodium, 
0.5 Gm., was given for induction of anes- 
thesia, followed by the administration of 
cyclopropane. Twenty-five minutes later 
the blood pressure was 200 mm. Hg sys- 
tolic and 100 mm. Hg diastolic; pulse was 
190 beats a minute and irregular. A dose 
of 100 mg. procaine in a 1 per cent solu- 
tion was given intravenously. This was 
followed by a decrease’in blood pressure 
to 130 mm. Hg systolic and 830 mm. Hg 
diastolic; pulse became regular at 86 beats 
a minute. Convalescence was uneventful. 


CAsE 3.—A man, aged 27, was to under- 
go inguinal hernioplasty. His physical 
status was good. The usual preanesthctic 
medication was given. Before anesthesia 
the blood pressure was 100 mm. Hg sys- 
tolic and 70 mm. Hg diastolic; pulse rate 
was 60 beats a minute; respiratory rate 
was 20 a minute. Anesthesia was induced 
with cyclopropane. Eight minutes later the 
pulse rate decreased to blood pressure 
and respiratory rate remained the same. 
The oxygen concentration was increased, 
and the pulse rate increased to 44 beats a 
minute. The administration of cyclopro- 
pane was discontinued, and ether was add- 
ed to the anesthetic mixture. Five minutes 
later the pulse rate was 34; blood pressure 
was 68 mm. Hg systolic and 50 mm. Hg 
diastolic. Procaine, 100 mg. in 1 per cent 


solution, was given intravenously, and one 


minute later the pulse was 60 beats a min- 


ute; blood pressure was 110 mm. Hg sys- 


tolic and 80 mm. Hg diastolic ; respiratory 
rate ranged from 20 to 26a minute. These 
levels were maintained for the remainder 
of the operation. Recovery was uneventful. 


Various studies have revealed 
that, during general anesthesia with 
any of the commonly used anesthe- 
tic agents, a state prevails in which 
the central nervous system is de- 
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pressed but in which the heart be- 
comes hypersensitive. Procaine 
tends to diminish this cardiac hyper- 
irritability. 

At Grace Hospital we have had a 
few experiences with the use of pro- 
caine intravenously. The following 
three cases are illustrative. 


Case 1.—The patient was to undergo 
gastric resection. Before the induction of 
anesthesia, it was noted that there was an 
irregularity in the pulse rate, which was 
80-84 beats a minute. Forty-five minutes 
after the operation was started, the ir- 
regularity became pronounced. Atropine, 
gr. 1/150, was administered intravenously. 
The pulse was regular for about thirty 
minutes, but then became very irregular 
again. Procaine, 0.1 per cent solution, was 
started intravenously, 70 cc. being used. 
The pulse returned to the preoperative 
rate and remained at the same rate and 
quality for the remainder of the operation. 


Case 2.—During cesarean section with 
the patient under cyclopropane anesthesia, 
an irregularity in the pulse was noted. 
Procaine, 1 per cent solution, was admin- 
istered intravenously very slowly. The 
pulse became regular and stable for the 
remainder of the surgical procedure. 


Case 3.-—-The patient was to undergo 
oophorectomy. The initial blood pressure 
was 140 mm. Hg systolic and 80 mm. Hg 
diastolic; the pulse rate was 74 beats a 
minute ; the respiratory rate was 18. Anes- 
thesia was induced with cyclopropane at 
9:05 a. m. Intravenous administration of 
procaine, 0.1 per cent solution, was started 
at the same time. Intocostrin was also 
used. At 9:35 a. m. the pulse became rapid 
and irregular at 120 beats a minute; blood 
pressure was 210 mm. Hg systolic and 130 
mm. Hg diastolic. Procaine was adminis- 
tered more rapidly, and the oxygen con- 
centration was increased, Ten minutes 
later the pulse was 100 beats a minute; 
blood pressure was.160 mm. Hg systolic 
and 100 mm. Hg diastolic. Twenty min- 
utes later an irregularity in the pulse was 
again felt. Cyclopropane and the intrave- 
nous administration of procaine were dis- 
continued, and a mixture of nitrous ox- 
ide, oxygen, and ether was substituted. 
At the close of the operation at 10:10 a. m. 
the blood pressure was 110 mm. Hg sys- 
tolic and 80 mm. Hg diastolic; respiratory 
rate was 24 a minute. It was the opinion 
of Dr. Myra Babcock that the cardiac ir- 
regularity had been the beginning of ven- 
tricular fibrillation and that it would have 
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been controlled if a 1 per cent instead of 
a 0.1 per cent solution of procaine had 
been used; only 25 cc. of the 0.1 per cent 
= was used. Recovery was unevent- 
ul. 

The efficacious results from the 
use of procaine intravenously in 
overcoming cardiac irregularities 
manifested during general anesthe- 
sia have led to the belief that this 
therapy tends to minimize the state 
of cardiac hyperirritability pro- 
duced by general anesthesia. This 
belief is substantiated by the bene- 
ficial results obtained by the admin- 
istration of procaine intravenously 
as a prophylactic measure to dimin- 
ish the incidence and severity of 
these cardiac arrhythmias. 


PROCAINE IN ORTHOPEDIC SURGERY 


Especially good results have fol- 
lowed the intravenous use of pro- 
caine in orthopedic surgery. Grau- 
bard and Peterson® reported its use 
in cases of fracture and dislocation 
with relief of pain before and after 
reduction, decrease in edema, and 
some clinical evidence of early 
healing. Analgesia was not suf- 
ficient for reduction of the fractures 
except in two cases. Post-traumatic 
edema diminished within forty-eight 
hours and frequently necessitated 
application of a smaller cast. Uni- 
formly good results: were obtained 
in sprains and varied results in 
traumatic arthritis. 


DIFFERENTIAL DIAGNOSIS OF 
RUPTURED INTERVERTEBRAL DISK 


The use of procaine intravenously 
also finds application in the differ- 
ential diagnosis of ruptured inter- 
vertebral disk. No relief from pain 
is obtained when this condition 
exists. In six patients who received 
procaine intravenously for differen- 


9. Graubard, D. J., and Peterson, M. C.: 
The therapeutic uses of intravenous procaine. 
Anesthesiology 19:175-187, March 1949. 
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tial diagnosis of ruptured interver- 
tebral disk at Grace Hospital, we 
made the following observations: 

In one patient there was no ap- 
parent relief from pain after the 
administration of procaine. Roent- 
genograms revealed a protruding in- 
tervertebral disk, and laminectomy 
confirmed the diagnosis. 

In the next two cases some relief 
from pain was obtained. The first 
of these patients had improved mo- 
bility of the right arm. Roentgeno- 
grams showed a possible lesion of 
the intervertebral disk. No opera- 
tion was performed. In the secon] 
patient roentgenograms revealed no 
gross pathologic condition. A myelo- 
gram revealed no evidence of block, 
and the patient was discharged. 

Of the last three patients, the first 
was reliéved by procaine injection, 
and spinal tap showed no evidence 
of block. The second patient had 
- definite relief from pain, and ro- 
entgenograms showed no evidence 
of disease. The third patient had 
relief from pain, and a_ hemila- 
minectomy revealed no evidence of 
herniated disk; the final diagnosis 
was nerve root compression. 

Although this series of cases is 
too small for any definite conclu- 
sions to be drawn from the results, 
it would tend to substantiate the 
findings that procaine administered 
intravenously can be useful in the 
differential diagnosis of ruptured 
intervertebral disk. 


OTHER USES OF PROCAINE 
INTRAVENOUSLY 


The use of procaine intravenous- 
ly seems also to be particularly ef- 
fective in the treatment of trauma. 
It blocks the primary neuron at the 
source of irritation, and the solution 
administered intravenously has 


proved tO be seven to eight times 
more concentrated in traumatized 


/ 
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tissue than in normal tissue. Peri- 
pheral pain usually causes reflex 
vasoconstriction in the area and 
also in other vascular areas. That 
vasospasm interferes with normal 
healing processes is well estab- 
lished; consequently, interference 
with the reflex arc after trauma will 
hasten recovery and rehabilitation 
of the injured patient. 

Ezes’® reported the administra- 
tion of procaine to six women with 
eclampsia. In one of the patients 
a convulsion was followed by coma. 
Intravenous administration of 10 cc. 
of 1 per cent solution of procaine 
brought about a reduction of the 
blood pressure. There were no 
further convulsions, and the pa- 
tient’s vision improved after the 
second injection. All convulsions 
were fewer and less intense after 
injection of procaine. Ezes stated 
that this treatment is indicated par- 
ticularly for primary eclampsia 
during labor and after delivery. 

Procaine is also successfully used 
in the treatment of serum sickness. 
Dressler and Dwork!! reported its 
use successfully in the treatment 
of penicillin reactions. Procaine 
has been used in place of morphine 
sulfate for postoperative pain, and 
a more comfortable convalescence . 
follows. This drug is currently be- 
ing used in many other types of dis- 
eases too numerous to mention. 


CONTRAINDICATIONS 


Very little has been said about 
contraindications to this method of 
administering procaine, except in 
cases of sensitivity to the drug. 


Schrum?* listed as probable contra- 
(Continued on page 167) 


10. Ezes, H.: Abbott Bull., Aug. 1949. 
Dressley. S., and Dwork, R. E.: Reac- 
tions to penicillin. J. A. M. A. 133:849, March 
22, 1947. 

12. Schrum, David: Intravenous procaine in 
a Current Med. Digest, pp. 38-39, Aug. 
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PREOPERATIVE AND POSTOPERATIVE 
FLUID THERAPY 


William J. Pendergrast, M.D. 
Atlanta 


As surgery becomes more radical, 
anesthesia and preoperative and 
postoperative care become more im- 
portant. As Lord Moynihan said, 
“Surgery has been made safe for 
the patient, now let us make the 
patient safe for surgery.” Rarely 
does an emergency occur that does 
not allow time for the correction of 
anemia or fluid imbalance. Fluid 
therapy falls into two major divi- 
sions: first, the correction of anemia 
and hypoproteinemia and, second, 
the maintenance of fluid and elec- 
trolyte balance. The patient re- 
ceives fluids to prevent or overcome 
anemia, hypoproteinemia, or elec- 
trolyte imbalance before, during, 
and after operation. It cannot be 
too strongly emphasized that a 
patient who can take adequate fluid 
and food by mouth does not usually 
require parenteral administration of 
fluids. Too frequently fluids are 
routinely given parenterally when 
they are not needed and when they 
may even be harmful. 


In preparing a patient for opera- 
tion, the correction of anemia is of 
primary importance. The work of 
Clark et al! pointed out that the 
chronically ill or debilitated patient 
usually has a deficiency of hemo- 
globin as well as a deficiency of 


Read before the Southeastern Assembly of 
Nurse Anesthetists, Biloxi, April 27, 1949. 


1. Clark, J. H., and others: Chronic shock: 
Problem of reduced blood volume in chronically 
ill patients. Ann. Surg. 125:618-646, May 1947. 


tissue and plasma proteins. In 
studies on chronic shock they 
showed that in such a patient a de- 
creased blood volume will mask 
anemia and hypoproteinemia. This 
state of masked anemia or chronic 
shock makes the patient extremely 
susceptible to shock and all the at- 
tending complications. They sug- 
gested that, in preparing the debili- 
tated patient for operation, it is not 
safe to depend solely on the erythro- 
cyte count, hemoglobin, and hema- 
tocrit reading in making a decision 
as to whether transfusion will be 
needed preoperatively. They stated 
that it is necessary to determine the 
total blood volume of the patient, 
estimate what his blood volume 
would be if his weight were normal, 
and then give transfusions to in- 
crease «his blood volume to that 
level. They found that for a patient 
with fairly severe malnutrition an 
average of 2,700 cc. blood was 
necessary to increase the blood 
volume to the estimated normal. 
This increase in blood volume was 
attended by definite but asympto- 
matic hemoconcentration. Patients 
so prepared withstand prolonged 
and extensive surgical procedures 
with remarkably little change in 
blood pressure, pulse, and respira- 
tion and. with few postoperative 
complications. 


The value of correcting anemia 
by transfusion was also emphasized 
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by Whipple and Madden.* They 
found that plasma and tissue pro- 
teins are replaced very slowly until 
an existing anemia-is corrected. 
When the hemoglobin becomes nor- 
mal, plasma proteins are replaced 
rapidly. Since there is a definite 
ceiling to the rate at which new 
hemoglobin is formed, it appears 
that much time can be saved in pre- 
paring a debilitated patient for op- 
eration by giving transfusions suff- 
cient to create a normal blood vol- 
ume and then feeding large amounts 
of proteins to overcome plasma and 
tissue deficiencies. Protein given by 
mouth is by far the most economical 
and satisfactory method of adminis- 
tration. Elman* showed that 375 
Gm. protein daily for ten days is 
required to increase the serum pro- 
tein from a level of 5 mg. per 100 
cc. to the normal level of 7 mg. per 
100 cc. Thirty grams of protein is 
deposited in the tissues for every 
gram that goes into the serum. This 
eliminates plasma as a source of 
protein for economic reasons. 
Amino acid preparations are quite 
satisfactory for use in maintaining 
nitrogen balance, but the adminis- 
tration of 300-400 Gm. protein daily 
by the intravenous method is also 
impracticable. To avoid postopera- 
tive electrolyte imbalance a serum 
protein level of 6.5 or 7 mg. per 100 
cc. should be attained... Clinically, 
edema does not appear until the 
level of serum protein is below 5.5 
mg. per 100 cc.; however, there is 
incipient edema ‘when the level is 
below 6.5 mg. per 100 cc. Edema 
developing at the site of operative 


2. Madden, S. C., and Whipple, G. H.: Plas- 
ma proteins: their source, production and utiliza- 
tion. Physiol. Rev. 20: 194. 217, April 1940. 


3. Elman, Robert, and Weiner, D. O.: Intra- 
venous alimentation, with special reference to 
protein (amino acid) metabolism. J.A.M.A. 
112:796-802, March 4, 1939;; Elman, Robert; 
Weiner, D. O., and Bradley, E.: Intravenous 
injections of amino acids (hydrolyzed casein) in 
postoperative patients. Ann. Surg. 115:1160- 
1165, June 1942. 
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trauma may cause delayed healing, 
wound disruption, evisceration, or 
herniation. Such edema may ob- 
struct a mechanically perfect intes- 
tinal anastomosis. 

Large quantities of proteins must 
be administered orally to overcome 
a severe protein deficiency. Many 
preparations are available to sup- 
plement the diet. Since most of these 
are made from milk, ordinary 
skimmed milk powder is an inexpen- 
sive and satisfactory source of pro- 
teins and carbohydrates. Forced 
feeding can be accomplished by the 
administration of proteins and car- 
bohydrates through a Levine tube. — 
In this manner a daily intake of © 
300-400 Gm. protein may be in- 
sured. 

When we consider the problem of 
fluid and electrolyte balance before 
operation, let us assume that the 
daily basal fluid requirement is 
about 2,700 cc. Of this amount, 
1,400 cc. urine with a specific grav- 
ity of 1.010 is needed to excrete the 
average daily waste of 35 Gm. 
About 1,000-1,300 cc. of additional 
fluid is lost in perspiration, respira- 
tion, and defecation. If fever, hy- 
perthyroidism, or a hot humid at- 
mosphere is present, far larger 
quantities are lost. A temperature 
of. 101 F. may cause a patient to 
lose an additional 1,000 cc. daily 
through perspiration. Perspiration 
varies with the season, the tempera- 
ture of the operating room, and the 
extent of draping and covering of 
the patient. A person lying quietly 
in bed in a hot humid hospital may 
perspire as much as 4,000 cc. daily. 

In preparing the dehydrated pa- 
tient for operation, it is first neces- 
sary to determine the type of dehy- 
dration and the type and quantity 
of fluid required to return the fluid 
balance to normal. In simple dehy- 
dration—that is, when the patient is 
unable to take fluids, possibly be- 
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cause of esophageal obstruction— 
one finds severe thirst, decreased 
urine output, and dry mucous mem- 
branes. Here the need is largely for 
distilled water with glucose. Normal 
saline solution will not relieve the 
thirst, which is due to simple loss 
of water. This is true because the 
kidneys are capable of conserving 
salt when the intake is insufficient. 
The dehydrated patient will excrete 
only traces of chloride in the urine. 
Therefore, the administration of 5 
Gm. salt daily is more than ade- 
quate for normal needs. Since it is 
impossible to be sure of the amount 
of salt lost through perspiration, it 
is suggested that, on warm days or 
when the patient has a fever, 10 
Gm. salt, that is, 1,000 cc. of normal 
saline solution, be given daily. If thi 
is more salt than is needed, “the 
kidneys will excrete the excess. 
After the administration of saline, 
glucose in distilled water should be 
given until thirst is overcome and 
urinary output reaches at least 1,000 
ec. daily. 

Often dehydration is complicated 
by a deficiency of electrolytes. When 
the patient vomits, the effect on the 
body is loss of water, chlorides, and 
small amounts of sodium. The prac- 
tice of allowing a patient undergo- 
ing gastric suction to drink water 


freely causes the washing out of — 


large amounts of chlorides. In acute 
intestinal obstruction, considerable 
fluid and electrolyte loss into the 
distended paralytic bowel occurs. 
From a high intestinal, biliary, or 
pancreatic fistula and from severe 
diarrhea, there is loss of fluids con- 
taining larger amounts of alkalies. 

Electrolyte imbalance from ex- 
cessive loss of chlorides, such as 
occurs in vomiting with pyloric ob- 
struction, should be corrected by the 
administration of saline or Ringer’s 
solution. A high intestinal or biliary 
fistula or severe diarrhea tends to 
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cause acidosis from loss of sodium. 
This is best treated by the use of 
Hartman’s solution of 1/6 molar 
sodium lactate. Studies made at 
Grady Hospital in Atlanta* showed 
that severe acidosis can be quickly 
and safely overcome by the addition 
of two teaspoonfuls of Arm & Ham- 
mer baking soda to 1,000 cc. of 5 
per cent glucose. This is locally 
known as the “Arm & Hammer” 
treatment and produces dramatic 
improvement in the acidosis of ure- 
mia or renal shutdown from pro- 
longed shock or transfusion reac- 
tion. 

For years an attempt was made 
to calculate by laboratory tests 
(urine specific gravity, plasma 
chlorides, carbon dioxide-combining 
power, hematocrit, etc.) the exact 
type and quantity of fluids needed 
by the dehydrated patient. For clin- 
ical application, a rule based on 
variations in the plasma chlorides 
was offered by Coller and Mad- 
dock.®:® This rule is now recognized 
by them as being highly inaccurate 
and dangerous. Chlorides were 
found to vary greatly in different 
pathologic states. Because of these 
variations, excesses of saline were 
occasionally given. In debilitated 
patients and postoperative patients 
this led to salt and fluid retention 
and attending complications. Col- 
ler and co-workers® subsequently 
showed that the various laboratory 
tests can only indicate the type of 
electrolytes needed. They pointed 
out that the amount required de- 
pends more on the patient’s clinical 
response than on any laboratory test. 
For instance, a man has obstruction 
and vomiting of two weeks’ dura- 

4. Personal communication to the author. 

5. Coller, F. A., and others: Replacement of 
sodium chioride in surgical patients. Ann. 
Surg. 108:769-782, Oct. 1938; Coller, F. A., 
and Maddock, W. G.: Study of dehydration in 
humans. Ann. Surg. 102:947-960, Nov. 1935. 


6. Coller, F. A., and others: Postoperative 
salt intolerance. Ann. Surg. 119:533-542, April 
4. 
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tion. He has lost weight and is 
thirsty; his temperature is 97 F.; 
the pulse is very soft and thready ; 
blood pressure is low; and he is stu- 
porous. The specific gravity of the 
urine is high, 1.028; plasma chlo- 
rides are low, 400 mg. per 100 cc.; 
carbon dioxide-combining power is 
elevated, 90 volumes per cent. This 
man is immediately given 1,000 cc. 
saline solution and 2,000 cc. 5 or 
10 per cent glucose solution to 
overcome thirst and increase urine 
output. The administration of glu- 
cose in distilled water is repeated 
until thirst is alleviated. The ad- 
ministration of saline is repeated, 
but as soon as his pulse be- 
comes stronger, his temperature 
rises, and his mind clears, the ad- 
ministration of saline is stopped, no 
matter what the blood chloride is. 
On subsequent days sufficient glu- 
cose in distilled water is given to 
allay thirst and increase urine out- 
put to 1,000 cc. Five grams of salt 
as saline or Ringer’s solution is 
given, plus saline as replacement 
for loss by suction or excessive per- 
spiration. If his clinical condition is 
good, no attempt is made to change 
a low chloride level. 

During any surgical procedure 
lasting for an hour or longer, the 
administration of 1,000 cc. glucose 
in distilled water is always of value. 
This is true because the patient will 
have a period of about twenty-four 
hours during which very little fluid 
will be taken by mouth. Here again 
it is well to emphasize that the 
average patient undergoing the 
average surgical procedure will be 
able to take fluids by mouth after 
the first twenty-four hours and 
should not require fluids given par- 
enterally. 

During an operation, if excessive 
bleeding is anticipated, blood should 
be ready for administration in the 
operating room. The treatment of 
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shock should first be the prevention 
of shock. A patient returning from 
the operating room with a systolic 
blood pressure of 90 mm. Hg or be- 
low should receive transfusions un- 
til the pressure reaches a satisfac- 
tory level. The benefits of saline 
solution are transient. Traumatic 
shock is best treated by the adminis- 
tration of plasma. When the systolic 
blood pressure is below 80 mm. Hg, 
it is considered ‘insufficient for 
proper oxygenation. When the level 
decreases to below 60 mm. Hg, the 
condition is critical. Studies at 
Emory University Hospital’? demon- 


. strated the life-saving value of intra- 


arterial blood transfusion. When 
shock and blood loss are sudden, 
severe, and seemingly irreversible, 
this measure will quickly force 
blood into the circulation and bring 
a patient in a critical state of shock 
back to a fairly stable condition. 
No matter how carefully a pa- 
tient is prepared preoperatively, pro- 
tein deficiency and electrolyte im- 
balance must be watched: for post- 
operatively. Protein deficiency de- 
velops in a surgical patient because 
there is a decreased intake; there is 
loss of proteins through internal 
exudates or from wound orifices or 
fistulas; and after severe trauma 
and prolonged anesthesia of any 
type (notably ether and cyclopro- 
pane), there may be albuminuria 
lasting for as long as three or four 
days.8 Studies on the average sur-_ 
patient show protein de- 
creases of 1 mg. per 100 cc. during 
the first week, in spite of careful 
replacement of total blood lost at 
operation. If the patient is well pre- 
pared preoperatively, this loss can 


7. Robertson, R. L.; Trincher, I. H., and 
Dennis, E. W.: Intra-arterial transfusions; 
experimental and clinical considerations. Surg. 
Gynec. & Obst. 87:695-704, Dec. 1948. 


8. Coller, F. A., and others: Effects of ether 
and cyclopropane anesthesia upon renal func- 
tion in man. Ann. Surg. 118:717-727, Oct. 1943. 
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easily be offset by the parenteral 
use of amino acid preparations. 

During the early postoperative 
period one must not upset electrolyte 
balance. After a prolonged opera- 
tion and anesthesia there is a renal 
shutdown lasting from twenty-four 
to forty-eight hours. During this 
period in many patients, especially 
elderly patients or those who are 
poor risks, a condition develops that 
has been called postoperative salt 
intolerance. This condition was first 
described by Troute® and Evans? 
and later gained wide publicity 
through the work of Coller and co- 
workers.® They pointed out that 
normal kidneys are capable of ex- 
creting as much as 50 Gm. salt 
daily. During the period of post- 
operative urinary suppression, this 
ability is lost. The administration of 
excessive amounts of saline during 
this early postoperative period may 
give rise to the symptom complex of 
salt intolerance. The patient has 
weakness, disorientation, anorexia, 
nausea, vomiting, distention, deep 
respiration, and decreased urinary 
output. The nonprotein nitrogen 
level rises, and the carbon dioxide- 
combining power falls. The condi- 
tion progresses to acidosis, and un- 
less saline administration is stopped, 
the patient will die. 

Because of salt intolerance, the 
water requirements in the first forty- 
eight hours postoperatively should 
be met entirely with glucose in dis- 
tilled water. Saline solution should 
be given only to replace losses from 
suction or fistulous drainage. Be- 
cause this drainage contains about 
5 Gm. salt in 1,000 cc., volume for 
volume replacement should be made 
with 0.5 per cent normal saline solu- 


9. Troute, H. H.: Proctoclysis; an experi- 
mental study. Surg. Gynec. & Obst. 16:560-562, 
May 1913. 

10. Evans, G. H.: The abuse of normal salt 
solution. J.A.M.A. 57:2126, Dec. 30, 1911. 

s 6. Coller, F. A.: loc. cit. 
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tion instead of the usual physiologic, 
or normal, saline solution. The 
widespread tendency to give normal 
saline solution to all patients re- 
quiring parenteral administration of 
fluids, with no regard for the actual 
salt lost, causes other complications: 
local and generalized edema, delayed 
healing with increase in number of 
eviscerations and/or incisional her- 
niations, decreased motility of the 
gastrointestinal tract, and obstruc- 
tion of an intestinal anastomosis by 
edema. 


SUMMARY 


It should be emphasized that 
blood, proteins, carbohydrates, and 
vitamins should be used in large 
quantities in preparing debilitated 
patients for operation and in caring 
for them postoperatively. When the 
blood constituents are normal, elec- 
trolyte balance is less difficult to 
maintain. The management of dehy- 
dration and electrolyte imbalance in 
the preoperative and the postopera- 
tive period may be summarized in 
this manner: 

1. Chart and record fluid intake and 
output. 


2. Check specific gravity and urinary 
chlorides. 

3. Maintain urinary output at 1,000- 
1,500 cc. daily. 

4. Avoid giving excessive amounts of 
salt. 

5. Give no saline solution in the first 
twenty-four to forty-eight hours post- 
operatively except to replace abnormal 
loss. 

6. Check blood chemistry every forty- 
eight hours until values approach normal. 

7. Do not depend entirely on the labora- 
tory. 

There is no substitute for clinical 
observation. It has been said with 
good reason that “the surgeon of 
today should be primarily a physi- 
ologist and secondarily a_ techni- 
cian.” 
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POSTOPERATIVE URINARY SUPPRESSION 
DUE TO ANOXIA 


Ormond S. Culp, M.D.* 
Detroit 


Some of the effects of anesthesia 
on renal function have been recog- 
nized for as long as fifty years. Most 
of these effects are temporary and 
have been summarized by a host of 
writers. Experienced anesthetists 
are no doubt fully cognizant of these 
phenomena, and a recapitulation is 
not within the scope of this presen- 
tation. Instead, we shall attempt to 
describe an unpredictable type of 

postoperative renal failure to which 
attention was directed during 
World War II. Since the cessation 
of hostilities, intensive studies have 
resulted in a much more compre- 
hensive understanding of this con- 
dition. Similar, if not identical, 
forms of renal insufficiency continue 
to plague clinicians in almost every 
medical specialty, and their import- 
ance cannot be overemphasized. 

During the London “blitz,” Brit- 
ish surgeons discovered that many 
patients died from uremia several 
days after crushing injuries to 
muscles of the extremities. Autop- 
sies on these individuals revealed 
distinctive lesions in otherwise nor- 
mal kidneys. The same course of 
events had been observed during 
World War I but had been forgot- 
ten or ignored until the English re- 
ports stimulated renewed interest. 
Soon this peculiar symptom com- 
plex became known as the “crush 
syndrome.”’ 


Read before the Tri-State cee of Nurse 
Anesthestists, Chicago, May 1, 1950 
*Division of Urology, Henry Ford Hospital. 


Mallory,’ of the U. S. Army, 
found the same renal changes in 10 
per cent of the first thousand autop- 
sies reviewed by him in the Medi- 
terranean Theater. Angevine and 
Harmon’ discovered identical le- 
sions in 15.2 per cent of 1,065 battle 
casualties. 


While serving as a surgical con- 
sultant to the U. S. Army, E. D. 
Churchill? summarized the experi- 
ences of many observers when he 
wrote, “By excellent forward surg- 
ery and the liberal use of whole 
blood transfusions as well as plas- 
ma, we are saving lives, but also 
keeping certain men alive tempor- 
arily only to display later kidney. 
damage. There has been either com- 
plete anuria with death or ...a 
fall in urinary output . . . with 
ultimate recovery of kidney func- 
tion. This phenomenon is not unique 
to the ‘crush syndrome’ but may 
occur in any wounded man who ex- 
periences a long period of greatly 
reduced volume flow.” 

Finally, in 1946, Lucké* crystal- 
lized most of the clinical and path- 
ologic data after reviewing 538 fatal 
cases of this type at the Army In- 
stitute of Pathology in Washington. 
It was obvious that ‘the renal 
changes were not specific for the 


1. Mallory, T. B.: Hemoglobinuric nephrosis 
io Se shock. Am. J. Clin. Path. 17: 427, 

2. Angevine and Harmon, cited _bY Lucké.* 

3. Churchill, cited by Van Slyke.® 

4. Lucké, B.: Lower nephron nephrosis. Mil. 
Surgeon 99: 371, 1946. 
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Fig 1.—Diagrammatic summary of typ- 
ical histologic findings in lower nephron 
nephrosis. Areas of necrosis occur in the 
distal tubules, and heme casts are found 
in the lower nephrons and collecting 
tubules. » 


(arree LucKe’) 


“crush syndrome.” Identical lesions 
were found after intravascular hem- 
olytic reactions, crushing injuries, 
burns, nontraumatic muscular is- 
chemia, sulfonamide intoxication, 
toxemia of pregnancy, heat stroke, 
blackwater fever, and some types 
of poisoning. The initiating factor 
seemed to be destruction of either 
tissue or blood. 


The common clinical manifesta- 
tions were shock, vomiting, and the 
excretion of little or no urine. With 
the decrease in urinary output, the 
patient had bloody or smoky urine 
containing albumin and casts, in- 
creased nonprotein nitrogen, de- 
creased alkali reserve, and not in- 
frequently hypertension and edema. 


The kidneys in such cases were 
swollen and increased in weight, and 
the cortex appeared unusually pale. 
Microscopically, there was little or 
_ no disturbance of the glomeruli or 
proximal tubules. The typical his- 
tologic findings are summarized dia- 
grammatically in figure 1. Degen- 
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eration and necrosis occurred in the 
distal tubules, while casts of blood 
pigment were found in the collect- 
ing tubules and in the lower ne- 
phrons. Lucké, therefore, intro- 
duced the term “lower nephron ne- 
phrosis” because he thought it was 
most descriptive of this condition. 

In general, Lucké’s terminology 
has enjoyed widespread popularity, 
but other writers have preferred 
hemoglobinuric nephrosis, hepato- 
renal syndrome, prerenal azotemia, 
anoxic nephrosis, or even “shock 
kidney.” It is obvious, therefore, 
that there has been much investiga- 
tion and even more speculation re- 
garding the pathogenesis of this type 
of renal failure. 

Corcoran and Page® showed that 
there is an irregular flow of blood 
in the kidney with any significant 
fall in blood pressure. They stressed 
the importance of renal ischemia in 
producing the tubular damage that 
is typical of this syndrome. 

Van Slyke® claimed that identical 
renal changes may develop after any 
type of shock, whether it be caused 
by hemorrhage, trauma, or dehy- 
dration. He identified two impor- 
tant stages in the effect of shock on 
the kidney: (1) ischemia and (2) 
renal damage. There is no sharp 
division between these two phases. 
When the systemic blood pressure 
falls, the renal blood flow is dimin- 
ished with an attendant decrease in 
renal function. Complete anuria 
may develop, but if the renal is- 
chemia is not too great or prolonged, 
restoration of normal circulation 
will be followed by a return of nor- 
mal kidney function. According to 
Van Slyke, a decrease in systolic 
blood pressure of 40 to 60 mm. Hg 
is “sufficient to cause anuria be- 


5. Corcoran, A. C., and’ Page, I. H.: 
syndrome: Post-traumatic anuria. a 
134: 436, 1947. 

6. Van Slyke, D. A.: Effects of shock on the 
kidney. Ann. Int. Med. 28: 701, 1948 
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cause the pressure is insufficient to 
maintain glomerular filtration.” 

If the low blood pressure exists 
long enough, restoration of the cir- 
culation of the kidney will not be 
followed by normal renal function 
because of permanent damage to the 
tubules. This is thought to be due 
to anoxia of the cells. As Haldane 
once said, “Anoxia not only stops 
the machinery but it may wreck the 
machine.” Complete or partial 
renal failure, due to irreversible 
cellular changes, may last until the 
patient dies from uremia. If the 
damage is less extensive, there may 
be some gradual return of renal 
function, and the patient may re- 
cover even though his renal reserve 
may be depleted. 

Still other writers emphasize the 

possible role of liberated toxins that 
act directly on the renal tissues and 
produce necrosis. Regardless of the 
precise theory of choice, the con- 
sensus is that the ultimate result of 
the inadequate circulation, or any 
other destructive process, is anoxia 
of the tubular epithelium. 
_ Since the classic lesion in lower 
nephron nephrosis is in the distal 
tubules, persistent renal failure is 
thought to be due to the inability of 
the kidneys to concentrate the 
glomerular filtrate. Under normal 
circumstances this fluid eventually 
is voided, but owing to the damaged 
tubules, it leaks through the walls, 
and oliguria or anuria results. 

With this background, we hope 
that everyone can appreciate the 
fact that any precipitous decrease in 
blood pressure is capable of produc- 
ing the lower nephron syndrome 
with its varying degrees of urinary 
suppression, depending solely on the 
severity of the renal anoxia. Since 
hypotension may develop in any 
patient during almost any type of 
surgical procedure, it is this type 
of patient in whom we hope to inter- 
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est you as anesthetists and as guard- 
ians of human blood presspres. 

This type of renal complication is 
not a development of the atomic age. 
All of us, undoubtedly, have failed 
to recognize the syndrome in the 
past, and it behooves all of us, 
surgeon and anesthetist alike, to be 
more alert regarding its ominous 
potentialities in the future. 

No one can be dogmatic about the 
exact critical point in either the ex- 
tent of the decrease in blood pres- 
sure or the duration of the hypoten- 
sion. Consequently, no one can fore- 
cast the ultimate postoperative effect 
on any patient. It may vary from 
mild transient oliguria to fatal 
anuria, depending on the degree of 
permanent renal damage. 


PREVENTION OF LOWER NEPHRON 
SYNDROME 


As might be expected, our pri- 
mary concern is the prevention of 
the lower nephron syndrome. Each 
of you as an anesthetist may have 
a most important role in prophy- 
laxis. Prompt recognition of de- 
creasing blood pressure during or 
after any surgical procedure is im- 
perative. Any period of shock must 
be shortened as much as is humanly 
possible. Even though the anesthe- 
tist may be unable to control all of 
the individual factors that lead to 
a decrease in blood pressure during 
an operation, he occupies the key 
position for early recognition of 
unstable pressures. 

Blood volume must. be restored 


without delay, and there is no satis- 


factory substitute for the adminis- 
tration of whole blood to the patient 
who is bleeding. If it is your pre- 
rogative to start intravenous fluid 
administration, including whole 
blood transfusion, by all means do 
so promptly before any profound 
degree of shock can develop. 


= 
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Too frequently there is blind 
faith in the liberal administration of 
pressor substances. While adrena- 
lin, neosynephrin, arterinol, and 
allied drugs are invaluable addi- 
tions to the armamentarium of the 
anesthetist, one must not forget that 
they cannot replace whole blood. 
Such agents should be used only as 
temporary measures while prepara- 
tions are being made to give trans- 
fusions to those patients who may 
be victims of excessive bleeding. 

With the increasing popularity of 
the continuous drip method for ad- 
ministering solutions containing 
vasopressor drugs, hemorrhage may 


be masked by a reasonable blood. 


pressure. Constant evaluation of 
the entire picture is mandatory. 

One word of caution, however, to 
those who administer whole blood. 
Administration of incompatible 
blood also is capable of producing 
the lower nephron syndrome. One 
_cannot overstress the importance of 
making sure that every patient is 
given the blood that he is scheduled 
to receive. Few mistakes can be 
more tragic than the administration 
of the wrong blood in panic to a 
patient in a critical condition. 

Overzealous intravenous admin- 
istration of all types of fluids like- 
wise must be condemned. Patients 
have been “drowned” in pulmonary 
edema merely because excessive 
loads of fluids have been poured into 
their precarious circulatory systems. 

Needless to say, every decrease 
in blood pressure during an opera- 
tion is not necessarily due to hemor- 
rhage and surgical trauma. Hypo- 
tension resulting from the anesthe- 
Sia per se, e.g., high spinal, can be 
equally disastrous and must be 
treated without delay. 

If despite afl alertness and the 
best efforts postoperative urinary 
suppression occurs, there are sev- 
eral cardinal points in appropriate 
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therapy. These hardly concern an- 
esthetists, but we mention them 
briefly to complete this clinical pic- 
ture. 


In the past anuric patients usually 
were given prodigious amounts of 
fluids in the hope of initiating diure- 
sis. As a result, most of them died 
from pulmonary edema. Now it is 
customary to replace only the 
amount of fluid lost each day 
through normal channels. If there is 
no vomiting, diarrhea, or profuse 
sweating, the insensible loss seldom 
exceeds 1,200 cc. per day. 


Every effort is made to maintain 
satisfactory electrolyte balance. Spe- 
cial care is taken to avoid acidosis. 
Patients are digitalized at the first 
indication of impending cardiac de- 
compensation. 

Little attention is paid to an ele- 
vation of nonprotein nitrogen un- 
less it continues to increase after 
ten days. Many renal lesions sub- 
side and the kidneys again start. to 
function after five to ten days. 
Those that persist beyond that time 
are treated by a variety of measures 
designed to prolong life in the hope 
of permitting delayed return of 
renal function. These include renal 
decapsulation, peritoneal lavage, 
gastric and duodenal lavage, and 
the well publicized artificial kidney. 
Fach of these methods has its 
champions, but none of them is per- 
fect. Detailed consideration of their 
relative merits and _ limitations 
would do little more than add con- 
fusion to this discussion. We much 
prefer to emphasize further the im- 
portance of prophylaxis by citing a 
few wlustrative cases. 

Cage 1.—A man, aged 45, had a total 
pancreatoduodenectomy for carcinoma 
(fig. 2). The operation was performed 
under fractional spinal anesthesia and re- 
quired eight hours, during which time 
the blood pressure was imperceptible for 


a total of fifty minutes, despite the fact 
that the patient received 8 pints of 
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Fig. 2.—Lower nephron syndrome confirmed by autopsy three days after a long and 
shocking total pancreatectomy for carcinoma in a man, aged 45. 


whole blood and 2,000 cc. of saline 
solution. The fluid intake postopera- 
tively was more than adequate, but 
he excreted only a few ounces of urine. 
The nonprotein nitrogen increased rapid- 
ly, and he died early on the third day 
after operation. Autopsy showed a typical 
lower nephron syndrome. 


Case 2.—A man, aged 52, with hyper- 
tension had a thoracolumbar sympathec- 
tomy under pentothal sodium anesthesia 
(fig. 3). The operation required more than 
three hours, during which time the blood 
pressure was extremely labile. For twenty 
minutes it was unobtainable. After the pa- 
tient was returned to his room, he had 
further severe hypotension. No urine was 
excreted during the first twenty-four 
hours and only a minute amount during 
the following day. The nonprotein nitro- 
gen was increased above normal limits, 
but the patient gradually put out more 
and more urine until his fluid balance and 
blood chemistry were normal on the sev- 
enth postoperative day. 


Case 3.—A man, aged 41, with pul- 
monary tuberculosis was subjected to a 
thoracoplastv (fig. 4). The operation was 
completed with reasonable dispatch under 
ethylene and cyclopropane anesthesia. 


There was some decrease in blood pres- 
sure, but it seemed to remain stabilized at 
120 mm. Hg systolic and 70 mm. Hg dias- 
tolic. One pint of blood was given during 
the procedure. After operation he excreted 
only a few cubic centimeters of urine. The 
fluid intake was kept within the range of 
what seemed to be necessary to replace 
the insensible loss, until the eighth day 
when gastric lavage was instituted. This 
reduced the nonprotein nitrogen reading 
from 195 to 165 in twenty-four hours, but 
the profound urinary suppression was un- 
altered. He died on the tenth postoperative 
day. Autopsy confirmed the diagnosis of 
lower nephron nephrosis and revealed 
terminal pulmonary edema. In all proba- 
bility the blood transfusion initiated the 
renal damage, although the fluctuation in 
blood pressure may have been more sig- 
nificant than one would suspect. 


CasE 4.—A woman, aged 47, had a 
laminectomy and spinal fusion that re- 
quired two hours and thirty-five minutes 


. (fig. 5). She received 2,000 cc. of whole 


blood during the operation, and the fact 
that jaundice developed postoperatively 
suggested that her temporary renal insuf- 
ficiency was due to intravascular hemoly- 
sis rather than to any mild degree of 
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Fig. 3—Temporary renal insufficiency in a man, aged 52, after sympathectomy, 
during which there was marked fluctuation in blood pressure. 
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Fig. 4.—Lower nephron syndrome in a man, aged 41. after thoracoplasty. 
Autopsy showed terminal pulmonary edema. 
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Fig. 5—Temporary oliguria in a woman, aged 47, following laminectomy and 
spinal fusion during which 2,000 cc. of whole blood was administered. 
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Fig. 6.—Nonfatal urinary suppression after delivery of a multipara, aged 35. Lower 
nephron syndrome was due to administration of incompatible blood. 
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shock. As noted on the graph, there was 
a gradual increase in urinary output, and 
the nonprotein nitrogen decreased until 
fluid balance and blood chemistry were 
normal on the twenty-eighth postoperative 
day. This case illustrates urinary suppres- 
sion after comparatively inconspicuous 
changes in blood pressure. 

Case 5.—A multipara, aged 35, had 
spontaneous delivery of a-stillborn child 
at six months. Because of blood loss she 
was to receive 500 cc. whole blood after 
being returned to her room. After she 
had received 100 cc., it was discovered 
that she was being given the wrong blood. 
Although the transfusion was stopped im- 
mediately, almost complete anuria devel- 
oped (fig. 6). The nonprotein nitrogen 
steadily increased until it reached 155 on 
the sixth day. Blood pressure, which had 
previously been normal, increased to 180 
mm. Hg systolic and 90 mm. Hg diastolic. 
Diuresis finally started, and from the 
tenth to the thirteenth day she passed 
amazing quantities of urine. However, the 
nonprotein nitrogen did not become: nor- 
mal until the forty-sixth day. Fortunate- 
ly, a tragedy was averted in this instance, 
but let it be a lesson to anyone and every- 
one who finds it necessary to administer 
whole blood at any time. Other patients 
have been less fortunate. 


It is apparent that the anesthetist 
is inheriting many responsibilities 
that concern the destiny of surgical 
patients. Prophylaxis against cer- 
tain types of the lower nephron syn- 
drome is definitely in the hands of 
the person at the head of the operat- 
ing table. 


SUMMARY 


Renewed interest in postopera- 
tive renal failure has lead to en- 
lightening studies indicating that 
anything capable of causing renal 
anoxia may result in the untimely 
death of the patient from uremia. 


Included among the many etio- 
logic factors is a severe or prolonged 
decrease in blood pressure, such as 
may occur in any operating room. 


Early recognition of incipient 
hypotension and prompt institution 
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of suitable corrective measures are 
vital. 


Special warning is given to every- 
one that there is no substitute for 
whole blood in combating shock due 
to hemorrhage. Vasopressor drugs 
must be used only as temporary 
measures, and their use must not be 
allowed to mask the systemic effects 
of blood loss. 


The injudicious intravenous use 
of fluids may cause fatal pulmonary 
edema, and the administration of 


incompatible whole blood may pro- 


duce the very lower nephron ne- 
phrosis that we are trying to avoid. 


PROCAINE 
(Continued from page 154) 


indications the presence of liver 
damage, myasthenia gravis, epilepsy 
or a history of epilepsy, and recent 
head injury. 


SUMMARY 


The intravenous use of procaine 
has a wide and varied field of clin- 
ical application, but the primary 
concern of the nurse anesthetist in 
relation to this drug is its use in 
connection with and as an adjunct 
to anesthesia. The other factors 
concerning the use of procaine have 
been mentioned because the anesthe- 


tist may be called upon to admin- 


ister it to patients not under general 
anesthesia. 


It must be remembered that, in 
spite of the amazing results obtained 
from the intravenous use of pro- 
caine, it 1s not a cure all and has 
its limitations. 
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OXYGEN LACK, CARBON DIOXIDE EXCESS, 
AND ASPHYXIA 


John S. Gray, Ph.D., M.D.* 
Chicago 


You, as anesthetists, and I, as a 
physiologist, have an important in- 
terest in common—we would like to 
understand the process of pulmon- 
ary respiration. I am interested out 
of general curiosity about how the 
complex human organism operates ; 
you are interested because inter- 
ference with the process necessi- 
tated by anesthesia should be mini- 
mal, and you are frequently called 
_ upon to maintain the process when 
~ Nature’s own control breaks down. 
If you have to pinch-hit for Nature, 
it is a great consolation to know 
what Nature’s objectives are. 


We may approach our problem by 


asking three fundamental questions 
and discussing their answers. The 
three questions are: (1) What are 
the functions or purposes of respi- 
ration? (2) In what ways may 
respiration be disturbed, and how 
may these be detected? (3) What 
are the consequences of inadequate 
respiration ? 

Let us examine the purposes of 
respiration first from the limited 
standpoint of the lungs themselves ; 
later we will consider them from the 
standpoint of their use to the whole 
organism. 


FUNCTIONS OF RESPIRATION 


The specific function of the respi- 
ratory system is to accomplish the 


Read before the Institute for Nurse Anes- 
thetists, Chicago, February 16, 1949. 

*Department of Physiology, Northwestern 
University Medical School. 


exchange of the respiratory gases, 
oxygen and carbon dioxide, between 
the external atmosphere and the 
circulating blood. Two separate but 
successive processes are involved in 
this exchange; the first is called 
pulmonary ventilation, and the sec- 
ond may be called alveolar transfer. 

Pulmonary ventilation consists of 
maintaining an alternating flow of 
air between the surrounding atmos- 
phere and the tiny lung sacs known 
as alveoli. It depends upon the 
mechanical bellows-like action of 
the lungs and thorax and associated 
muscles. Pulmonary ventilation is 
measured in terms of liters of air 
inspired (or expired) a minute. It 
is the total volume of air displaced 
every minute, regardless of the 
depth of individual breaths or their 
frequency. It averages at rest about 
7 L. a minute, but it may be re- 
duced by sleep to 5-6 L. a minute 
and may be increased by violent 
exercise to as*much as 120 L. a 
minute. 

Alveolar transfer, on the other 
hand, consists of the diffusion of 
oxygen and carbon dioxide between 
the air in the alveoli and the capil- 
lary blood, across the alveolar wall. 
It depends not only on diffusion and 
permeability but also on the capil- 
lary blood flow in the lungs. Alveo- 
lar transfer may be measured in 
terms of cubic centimeters of oxy- 
gen consumed a minute, or cubic 
centimeters of carbon dioxide elim- 
inated a minute, since both diffuse 
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across the alveolar wall. It averages 
at rest about 275 cc. a minute for 
oxygen consumption, somewhat less 
during sleep and anesthesia, and as 
much as 3,300 cc. a minute during 
violent exercise. 

The job of the lungs, therefore, is 
to transfer respiratory gases. The 
rate at which this process is car- 
ried on is determined not locally by 
the lungs themselves but by the re- 
quirements of the body as a whole. 
These requirements vary widely as 
we have already seen in the case of 
' physical exercise. But the require- 
ments also vary with the body’s 
temperature, endocrine status, acid- 
base balance, accessibility to oxygen, 
etc. Pulmonary ventilation, there- 
fore, undergoes marked adjustments 
in accordance with these various 
demands. 

The diverse pulmonary adyjust- 
ments may be divided into two 
general types depending upon their 
purposes. The first type is called 
metabolic, because its purpose is to 
satisfy demands of the body for 
changes in its rate of metabolism. 
Thus in exercise, when metabolism 
is increased, the demand for extra 
oxygen uptake and carbon dioxide 
elimination results in an increase in 
both ventilation and alveolar trans- 
fer. The same is true in hyperthy- 
roidism. It is only to be expected 
that in these conditions the ventila- 
tion and oxygenconsumption should 
change proportionately so that the 
ratio of the two remains unaltered. 
This ratio has a particular name. It 
is called the ventilation equivalent 
for oxygen. Specifically, it is the 
liters of air. breathed for each 100 
cc. of oxygen absorbed. At rest, 
during sleep, in hyperthyroidism, 
and during moderate exercise, it 
remains constant at about 2.5 L. of 
air breathed for each 100 cc. of 
oxygen absorbed. This constant 
ventilation equivalent for oxygen is 
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the identifying characteristic of 
metabolic adjustments of respira- 
tion. 

The second type of pulmonary 
adjustment to body needs is called 
compensatory, because its purpose 
is to help the body compensate for 
some disturbance in either its in- 
ternal or its external environment. 
If a healthy person is exposed to 
an altitude where the oxygen in the 
air is decreased, pulmonary ventila- 
tion is slightly augmented. The 
effect is to improve the oxygen 
supply to the lung alveoli and thus 
to compensate in part for the de- 
ficiency of the environmental air. 
This occurs even though the per- 
son is at rest without any change 
in rate of metabolism or oxygen 
consumption. Obviously, this in- 
crease in ventilation without a cor- 
responding increase in metabolism 
means that the ventilation equiva- 
lent for oxygen must increase. 
Similarly, if the inspired air is 
altered by including carbon dioxide, 
the pulmonary ventilation is mark- 
edly increased. The effect again is 
to compensate in part for the defect 
in the inspired air by preventing an 
equal increase in the carbon dioxide 
in the lung air. This response also 
occurs even if the person is at rest, 
so that the ventilation equivalent 
for oxygen increases. Finally, a 
patient with diabetic acidosis suf- 
fers from a disturbance in his in- 
ternal environment consisting of an 
increase in the hydrogen ion con- 
centration of the blood. This like- 
wise provokes an increase in venti- 
lation, which serves to eliminate the 
volatile carbonic acid from _ the 
blood and thus to correct in part the 
abnormal hydrogen ion concentra- 
tion of the blood. Again this hap- 
pens even at rest with constant 
oxygen consumption, and the venti- 
lation equivalent for oxygen in- 
creases. All these disturbances in 
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internal or external environment 
elicit an increase in_ ventilation, 
which serves to compensate for the 
original disturbance and thus pro- 
tects the organism. The identifying 
characteristic of such compensatory 
adjustment is the increase in the 
ventilation equivalent for oxygen. 

We may summarize the answer 
to our first question by saying that 
the functions of respiration are to 
meet the demands of the whole or- 
ganism for carrying on its metab- 
olism and to meet demands for com- 
pensating for certain environmental 
threats to its existence. : 

The anesthetist must be continu- 
ously concerned with the adequacy 
of the patient’s respiration in meet- 
ing these demands of the body. 
True, nothing can be done about 
the metabolism of the patient, for 
it is fixed by the patient’s own cells 
and tissues. But the pulmonary ven- 
tilation may readily become malad- 
justed, and interference with alveo- 
lar transfer may develop. These 
must be watched for and corrected 
or counterbalanced. Our _ second 
general question, therefore, is con- 
cerned with the ways in which 
respiratory processes may be dis- 
turbed and how these disturbances 
may be detected. 


DISTURBANCES OF RESPIRATION 


Let us first consider maladjust- 
ments of pulmonary ventilation, 
and, for the sake of simplicity, only 
those involving maladjustment to 
metabolic requirements. The two 
kinds of such maladjustments are 
inadequate ventilation fer metahkolic 
requirements, known as hypoventi- 
lation, and excessive ventilation, or 
hyperventilation. From what has 


already been said, it should be clear 
that such maladjustments should 
be revealed by changes in the ven- 
tilation equivalent for oxygen. If 
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the metabolic requirements are be- 
ing met, the ventilation equivalent 
should be at its normal value of 2.5 
L. of air for each 100 cc. of oxygen 
absorbed. A higher value signifiés 
hyperventilation and a lower one 
hypoventilation. 


The chief problem is hypoventila- 
tion, which may occur in a number 
of ways. Of primary importance is 
depression of the respiratory cen- 
ters from excessive anesthesia or 
from any other causé. Likewise, 
excessive resistance to air flow, 
either in the anesthesia apparatus or 
in the patient’s airway, will produce 
hypoventilation. Furthermore, ex- 


‘cessive respiratory dead space in the 


mask or tubing will result in re- 
breathing of expired air. Normally, 
this will augment the total ventila- 
tion and thus restore adequate ven- 
tilation of fresh as distinguished 
from re-breathed air. But if breath- 
ing is depressed, or under control 
by the anesthetist, hypoventilation 
will résult unless augmented breath- 
ing is induced. 


Hyperventilation is less common, 
except when respiration is artifi- 
cially controlled by an qverenthusi- 
astic anesthetist. The consequences 
of hyperventilation are less danger- 
ous also. Hyperventilation does not 
interfere with oxygenation, but it 
does cause the body to lose carbon 
dioxide, a condition known as 
acapnia, and does increase the hy- 
drogen ion concentration of the 
blood to produce alkalosis. The old 
notion that acapnia is dangerous 
and a cause of shock is now known 
to be false. Acapnia per se is not 
known to be dangerous; in fact it 
is Nature’s own remedy for com- 
pensating for certain types of dis- 
turbances. Alkalosis, if severe, is 
the source of danger, because of 
increased neuromuscular excitabil- 
ity and tetany. 
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We have indicated that these mal- 
adjustments of ventilation are re- 
vealed by changes in the ventilation 
equivalent for oxygen, but facilities 
for continuous measurement of ven- 
tilation and oxygen consumption 
are rarely available. Perhaps the 
best that can be done is to recognize 
that the anesthetized patient must 
receive at least 5-7 L. of air a 
minute, depending somewhat on 
size, sex, and dead space of the 
apparatus. 

Interference with the transfer of 
gases across the alveolar wall re- 
sults from local pathologic condi- 
tions in the lung, such as pulmonary 
edema and atelectasis, which impair 
oxygenation of blood traversing the 
lungs. It may appear surprising 
that such interference does not re- 
duce the total oxygen consumption 
until respiration or circulation is 
arrested. The explanation of this 
paradox is that even a fatal de- 
crease in oxygen consumption by 
the brain, which is first affected, is 
scarcely detectable in the continu- 
ing oxygen consumption of the en- 
tire body. The poorly oxygenated 
blood may fail to support the vital 
regulatory centers of the brain, but 
oxygen consumption elsewhere will 
continue. The result is that inter- 
ference with alveolar gas transfer 
is not betrayed by a fall in oxygen 
consumption but rather by a fall in 
arterial oxygen saturation. The 
clues to such interference consist, 
first, of signs of a local pathologic 
condition of the lung and, second, 
of cyanosis. Determinations of ar- 
terial oxygen saturation would be 
valuable but, of course, are not 
available. The observation of cy- 
anosis is a substitute but a most 
treacherous one, since it is diffi- 
cult to judge and may be absent 
when the patient’s condition is most 
serious. In overcoming such in- 
terference with alveolar transfer, 
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the anesthetist has an advantage 
over Nature. Nature can only re- 
sort to increased ventilation, which 
improves oxygenation only slightly 
and is apt to derange carbon diox- 
ide elimination. The anesthetist, 
however, can increase the percent- 
age of oxygen in the gas mixture; 
this is effective in improving oxy- 
genation and does not involve any 
disturbance in carbon dioxide levels. 


CONSEQUENCES OF INADEQUATE 
RESPIRATION 


Our third and final question was 
concerned with the consequences of 
inadequate respiration. We have 
touched on this question all along, 
but there is more to be said, par- 
ticularly with respect to the effects 
of inadequate ventilation, or hypo- 
ventilation. This condition produces 
three important changes in. the 
chemical composition of the blood. 
First of all, hypoventilation causes 
a retention of carbon dioxide in the 
body, with a resulting increase in 


- the free carbon dioxide of the blood. 


This. is called hypercapnia. Sec- 
ondly, hypoventilation brings about 
a decrease in the oxygen saturation 
of the arterial blood. This is called 
arterial anoxemia. Thirdly, both the 
hypercapnia and anoxemia cause a 
decrease in the hydrogen ion con- 
centration of the blood. This is 
called acidemia. The acidemia re- 
sults from an excess of two kinds 
of acid in the blood. One is the 
excessive free carbon dioxide, which 
is essentially carbonic acid. The 
other is lactic acid, which is pro- 
duced in excess by tissues that are 
not receiving sufficient oxygen. 


‘Acidosis due to both the volatile 


carbon dioxide and the fixed lactic 
acid is especially severe, since with 
this combination compensation is 
not possible for either one. 
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This trinity of blood changes, 
comprising hypercapnia, anoxemia, 
and acidemia, is the inevitable con- 
sequence of hypoventilation. It is 
properly called asphyxia, a word 
that implies interference with both 
oxygen uptake and carbon dioxide 
elimination. It is not simple anoxia, 
such as results from breathing air 
deficient in oxygen, for this is ordi- 
narily accompanied by hyperventi- 
lation, acapnia, and alkalemia. It 
is something far worse than simple 
anoxia, because the retained carbon 
dioxide makes an important con- 
tribution to the disastrous effects 
of asphyxia. 

In simple hypoventilation, uncom- 
plicated by a pathologic condition 
of the lung that would interfere 
with alveolar transfer, the free car- 
bon dioxide of the blood increases 
markedly before the oxygen satura- 
tion decreases appreciably. By the 
time cyanosis appears, the free car- 
bon dioxide will have reached a 
dangerous level. If the picture is 
complicated by local lung disease, 
the oxygen saturation may decrease 
concurrently with the Ancrease in 
free carbon’ dioxide,\ and _ the 


acidemia likewise increases more> 


rapidly. 

It has been traditional\to attrib- 
ute all the adverse effects of this 
trinity of blood changes to one of 
them only, namely, anobxemia. In 
fact these changes are often de- 


scribed as anoxia. Theres no doubt © 


that severe anoxemia can be and 
often is fatal. But one cannot afford 
to neglect the equally serious effects 
of severe hypercapnia and acidemia. 
It appears not to be generally receg- 
nized that hypercapnia is as dis- 
tressing as anoxemia is symptom- 
less. A rapidly produced, simple 
anoxia, in which the arterial oxygen 
saturation decreases to 60 per cent 
or below, may produce unconscious- 


ness without distress, sensation, or, 
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even any premonition of danger. In 
striking contrast, the breathing of 
10 per cent carbon dioxide, which 
produces hypercapnia, without an- 
oxemia, causes marked distress and 
apprehension and can be tolerated 
only for about fifteen minutes. 
Longer exposures and higher con- 
centrations induce narcosis, anes- 
thesia, respiratory depression, and 
circulatory collapse. The potential 
danger of acidosis is well illustrated 
by the characteristic coma that de- 
velops in diabetic acidosis when 
the hydrogen ion concentration de- 
creases to 7.1 or 7.0. In asphyxia, 
therefore, the threat of anoxemia is 
bad enough, yet it represents ‘only 
one third of the potential danger. 
Hypoventilation always carries 
the threat of progressing to a crisis, 
in which breathing rapidly weakens 
and stops all together. This is espe- 
cially true of hypoventilation in- 
duced by deep anesthesia. The rea- 
son for this is that carbon dioxide 
in the presence of depression of the 
respiratory centers not only fails to 
stimulate breathing but actually in- 
hibits it. Carbon dioxide in mod- 
erate concentration is a well known 
respiratory stimulant, but in high 
concentrations it depresses respira- 
tion. The critical concentration at 
which this reversal of effect takes 
place becomes lower and lower as 
the respiratory centers become more 
and more depressed. Even 4 per 
cent carbon dioxide can produce an 
abrupt cessation of breathing when 
the centers are sufficiently de- 
pressed by anesthetic agents. But 
the centers can also be depressed 
by oxygen lack and by severe 
acidosis, so that all three factors 
may be present in the asphyxia of 
anesthesia. The result is that a 


vicious cycle may be set up in 
- which anesthesia, anoxemia, and 
acidemia depress the center to the 
point where the hypercapnia be- 


. 
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comes inhibitory to breathing. The 
weakening respiration in turn ag- 
gravates the anoxemia, acidemia, 
and hypercapnia. The vicious cycle 
terminates rapidly in complete 
apnea. 


When these progressive changes 
are initiated, what measures are 
available to the anesthetist to restore 
the respiration? Reduction of the 
amount of anesthetic agents, of 
course, is necessary. Increasing the 
percentage of oxygen is beneficial, 
since it will correct the anoxemia, 
reduce the formation of lactic acid, 
and relieve the respiratory center 
of some depression. But both of 
these measures together may not be 
sufficient, for they cannot be ex- 
pected to correct the hypercapnia 
unless they restore adequate ventila- 
tion. For correction of hyper- 
capnia, the ventilation must be re- 
stored so as to permit the retained 
carbon dioxide to be eliminated. 
This cannot be done by administer- 
ing carbon dioxide, for this may 
inhibit respiration and obviously 
will interfere with elimination of 
carbon dioxide. Artificial respira- 
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tion, by whatever means are avail- 
able, is the only method of increas- 
ing ventilation to promote the 
elimination of excess carbon diox- 
ide. Correction of the vicious cycle 
of asphyxia, therefore, requires the 
lightening of anesthesia, increasing 
the percentage of oxygen, and me- 
chanical support of ventilation with- 
out the use of carbon dioxide. 


SUMMARY 


Pulmonary respiration is norm- 
ally controlled in such a way as to 
meet the metabolic and compensa- 
tory needs of the body as a whole. 
This process may be upset by mal- 
adjustment of ventilation or by 
interference with alveolar gas trans- 
fer, the consequences of which may 
be disastrous. The anesthetist must 
follow these processes closely in 
order to recognize deviations early 
and correct them. I trust that this 
brief review of Nature’s objectives 
in controlling respiration and of 
the ways in which respiration may 
be disturbed will help you when you 
find it necessary to come to her aid. 


Division St., Chicago 10, Illinois.) 
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BALANCED ANESTHESIA AND SUPPORTIVE 
THERAPY 


A meeting of the Institute for Nurse Anesthetists convened at 9:10 
a. m., Friday, February 17, 1950, in the South Ballroom of the Stevens 
Hotel, Chicago, with Dr. Charles T. Dolezal presiding as chairman. 


CHAIRMAN Do.ezaL: Our faculty this morning is from the Mayo 
Clinic, and I am going to ask Miss McQuillen to introduce them. 

FLORENCE A. McQUILLEN: Earlier this week one of the members of 
this institute made the remark, not to me, that it was wonderful that I 
could get away from my job so often to attend meetings as I have the last 
two or three years. They thought the Mayo Clinic was a wonderful place, 
and so do I. I am no longer with the Mayo Clinic, but it was my privilege 
to work with Dr. John Lundy and Dr. John Waugh. I now present Dr. 
Lundy. | 

Dr. Lunpy: Members of the Institute, Miss McQuillen, Dr. Dolezal: 
The purpose of this meeting, as I understand it, is for us to attempt to say 
things that will be useful in your own environments. There are obviously 
a number of different circumstances under which you carry on your work, 
and I shall try to bear that in mind. : 

The subject this morning is balanced anesthesia and supportive therapy. 
We have come a long way in the choice of anesthetics. During my first 
three years at the Mayo Clinic one spinal anesthetic was given, and most 
of the anesthesias were by open drop ether. We had an old Ohio Mono- 
valve that was built to administer nitrous oxide and oxygen as well as to 
get it out of the cylinders so that the company could sell more gas. 

The first use of the expression balanced anesthesia was in 1925 or 
1926 when .I thought I could see the day coming when we would be 
putting part of the burden of anesthesia on premedication and part on a 
combination of anesthetic agents. Perhaps the best example of balanced 
anesthesia as it is used today is the administration of a drug such as 
nembutal or pentobarbital the night before and the morning of operation, 
the use of morphine or demerol by hypodermic injection with atropine 
before the operation, arid then the administration of pentothal sodium 
and curare and half nitrous oxide and half oxygen, with or without intra- 
tracheal intubation. It has taken a great many years to develop this type 
of balanced anesthesia, and there is much to be said for it. 

There are situations, of course, in which balanced anesthesia is not 
indicated. An example is abdominal or vaginal cesarean section. Pentothal 
sodium and the other anesthetics pass through the placenta, enter the 
circulation of the child, and make resuscitation difficult. In eliminating the 
hazard for the child infiltration anesthesia is used along the line of 
incision so that the abdominal wall may be opened and the wall of the 
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uterus exposed; then with only a few moments remaining to incise the 
wall of the uterus and remove the fetus, pentothal sodium may be 
administered, since very little of it will enter the fetal circulation. Almost 
every child delivered in this way cries the moment the head is born. For 
this type of anesthesia the patient must be rather stoical, for there seems 
to be hypersensitivity in the pelvic region of a woman at term or in labor. 
This is true whether continuous caudal anesthesia or abdominal block 
anesthesia is produced. When the caudal needle is put through the hiatus 
sacralis, an obstetric patient complains of more pain when the wheal is 
raised than does a surgical patient. The obstetric patient also resents the 
infiltration of the abdominal wall. To prevent this distress nitrous oxide 
and oxygen may be given in analgesic. mixtures only. 

Since curare does not pass the placental barrier, curare may be given 
for cesarean section without affecting the respiration of the child. Curare 
affects the end plates where the nerves meet the muscles and paralyzes this 
juncture, so that the nervous impulses have to jump a spark gap to 
activate the muscle, and in inactivated muscles the relaxation is profound. 
Syncurine (C-10), decamethonium bromide, has an entirely different 
pharmacologic action from that of curare. We are not certain whether 
it passes the placental barrier or not. If it does, its use in cesarean section 
would be contraindicated, because as yet no antidote for it has been 
prepared. In my experience with the use of the substance to produce 
relaxation in surgical anesthesia, the administration of more than 5 mg. 
to the average individual may result in inadequate ventilation. By inade- 
quate ventilation I mean that, although the patient makes a feeble effort 
to breathe, the effort is insufficient to ventilate the lungs properly. If 
10 mg. or more of syncurine is given, the next two hours may be spent 
in squeezing the bag and giving oxygen. Finally, of course, the drug 
is destroyed, and adequate respiration returns. 

Curare, in my opinion, is preferable to syncurine, for curare has a 
physiologic antidote, prostigmine. It is advisable to administer pros- 
tigmine slowly and not to give more than 2 or 3 ce. of the standard 
solution, since cardiac depression may occur from an overdose of it. 

With the extensive use urare the popularity of spinal anesthesia 
has decreased. However, t serve present day standards of educa- 
tion and practice, a variety pf methods of anesthesia should be used in 
a hospital. 

Briefly, balanced anesthe the use of a variety of agents, each 
carrying part of the burden of controlling pain. A parallel is found 
in a balanced diet, where one eats small or large quantities, whichever 
it may be, of several foods, rather than trying to survive on only one 
food. 

With respect to supportive therapy there was a time when there 
were only a few solutions to be used, most of them being given by 
rectum. In the patient’s room there used to be a crock containing a 
bottle of solution and a syringe to get the fluid out of the jar and into 
the patient’s rectum or under the skin or under the breasts. There were 
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no stands to hold up a bottle and no handles on the bottles so that 
they could be ae upside down. 

Now a variety 6f solutions of crystalloid material, such as glucose 
and saline, or sodium chloride, are readily available for administration 
by rectum, subcutaneously, intramuscularly, or, as a rule, intraven- 
ously. 

Then came the day of the direct blood transfusion, and finally in 
1915 sodium citrate was introduced to prevent blood from coagulating. 
The present vogue is to use citric acid, sodium citrate, and dextrose as 
the ideal vehicle for administering blood, so that it will not coagulate 
and may be preserved for three weeks when chilled to about 4 degrees 
above freezing. | 

The so-called plasma substitutes, and there are a number of them, 
include dextran—not dextrin, which is a starch, and not dextrose, which 
is a simple sugar. Dextran is a large molecule polysaccharide that is a 
nuisance in the beet sugar industry, where it plugs the pipes in the 
factories. Van Veglin in 1878 discovered that the sugar slime became 
infected with Leuconostoc mesenterioides, which is a standard organism. 
It grows in the sugar slime until the molecules have a weight of two to 
three million. They have to be broken down by hydrolysis, by acetone, 
and by straining through cellophane and centrifuged to remove the larger 
particles so that anaphylactoid types of reactions due to particle size will 
not occur. 

Another plasma substitute is periston, the discovery of Weese, 
formerly of Cologne, Germany. The molecule is not very large, but 
when used in 3 per cent solution, it has the same colloidal osmotic pres- 
sure as plasma. Dextran used in 6 per cent solution in normal saline 
also has the same colloidal osmotic. pressure as plasma. Periston in 
2% per cent solution was given to some 100,000 Wehrmacht soldiers 
by the Germans during World War II; this solution is hypertonic and 
not very satisfactory. I have tried it. I have also tried a 3 per cent 
solution, and I have finally realized that the 3% per cent solution is 
the proper one to use. It is a little hypertonic, increases circulating 
volume in the cardiovascular system, and increases blood pressure. 

In this category are also included gelatine, pectin, isinglass, and 

I want to emphasize*here that these materials for maintaining 
circulating volume in the cardiovascular system are not substitutes 
for blood or plasma. They have the same relation to a blood cell that 
water has to a boat. If the red cell is going to carry something, it 
needs something to float in. If the heart is going to circulate fluid, it 
needs fluid to produce the circulation. However, if a patient needs 
blood, because of hemorrhage or a reduced hemoglobin, he needs blood. 
He needs blood to aid healing processes, to help him recover from the 
anesthesia and operation as early and as completely as possible. 

The use ‘of so-called plasma substitutes is indicated when the hemo- 
globin is within normal limits, when there has been little or no loss of 
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blood, and when the blood pressure has decreased because of shock. 
For example, a patient is anesthetized with a general anesthetic in the 
upright position. In this situation there is a tendency for the blood 
pressure to decrease even though the legs are wrapped and other 
efforts made to support the blood pressure. Then the administration of 
a substance such as dextran will cause an increase in blood pressure. 

Another difference between plasma substitutes, or any solution of 
crystalloid material, and plasma or blood used in supportive therapy 
is that the blood and plasma pass back and forth through the walls of 
the blood vessels into the tissues. This passage is extremely rapid, and 
a large quantity of blood and/or plasma may be administered without 
causing much increase in blood pressure. 

I have a very unscientific attitude toward the use of blood in the 
presence of prolonged severe hemorrhage. In giving a transfusion to 
a patient who is, so to speak, bled out, some response is obtained from 
the first pint or two of blood and no further improvement from the next 
five or six or seven pints of blood; however, with the administration of 
the next pint, there is sudden improvement that is maintained. I 
think the spleen steals the blood. So far as I am concerned, the spleen 
is a reservoir of blood, and the tissues supply the fluid. It seems to me 
that, when the first two bottles of blood are given, spectacular im- 
provement results because there is, for the moment, circulating blood 
when there hasn’t been for some time. The spleen must then build up 
a reserve, and that is where | think those next few pints of blood go. 
Although I can find nobody to agree with me, the observation still 
stands that in treating hemorrhage a certain amount of blood is needed 
that does not appear to be beneficial. 

Plasma substitutes, on the other hand, tend to fill up space, or to 
provide stuffing for the vessel. They tend to stay in the ¢irculation. 
I cannot say factually that the spleen does not take them up, but I 
believe that the spleen has less affinity for these substances than it 
has for blood. In studies on shock it has been shown that, if a dog’s 
abdomen is opened and the bowel massaged under ether anesthesia, the 
survival time is five or six hours less than if nembutal or phenobarbital 
is used as an anesthetic. Scientists agree that the difference in effect 
is due to the activity of the spleen. Ether causes the spleen to become 
smaller, and the blood is squeezed out of it. The barbitals cause the 
spleen to enlarge and store blood, and when the animal is in shock, 
there is an automatic transfusion from the spleen to the animal with a 
longer survival. 

I am now going to tell you one thing that I am afraid I may forget 
to tell you. And if you will remember this one thing, I will feel satisfied 
with having come down here to make this speech. If you haven’t seen 
a case like the one I am about to describe, you will—unfortunately. It 
is just a matter of time. 

A patient who has been given an inhalation anesthetic ceases to 
breathe, for some reason or other, after having been cyanotic for some 
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time, and despite your efforts to get him pink\again, his blood pressure 
decreases, his pulse is imperceptible, his he seems to stop, and 
apparently he has ceased to survive. In desperation oxygen is admin- 
istered, perhaps the heart is pricked with a needle, or perhaps adrenalin 
is injected into it. Then the heart suddenly begins to perform, and the 
pulse can be felt. The patient becomes pink again and finally resumes 
respiration, and his blood pressure and pulse become almost normal. 
But he is decerebrate. Usually, such a patient survives twelve to 
twenty hours before the heart fails, but he does not recover conscious- 
ness. 

Some time ago, one of my associates, Dr. Harry Seldon, treated one 
of these patients, who had survived five or six hours, with serum 
albumin, 100 cc. every three hours for several doses, and the patient 
made a complete recovery. This has happened more than once. I 
know of two almost identical cases in which the patient’s life has been 
saved and his mentality has apparently not been impaired. The effect 
is thought to be due to alleviation of edema of the brain. If you are 
ever faced with this problem of cerebral edema and anoxia and utilize 
this treatment, you may know that you have done the best thing that 
can be done under the circumstances. 


Miss McQutLi_en: Dr. John Waugh is a surgeon at the Mayo Clinic, 
and he told me a while ago that I had given more anesthetics for him 
than any other anesthetist he had ever had. Dr. Waugh. 


Dr. WaucuH: I had never thought about any particular anesthetist’s 
giving more anesthetics for me than any other until I was thinking 
about this program on the way down with Dr. Lundy, and I realized 
that Miss McQuillen had been with me at St. Mary’s in one room all 
during the war. There is no question in my mind that she has ad- 
ministered more anesthetics than any other anesthetist for me, and I 
will say that they were good. : 

Dr. Lundy gave you a good definition of balanced anesthesia. 
However, being a surgeon, I¢can think of one that appeals more to me: 
You have balanced anesthesia when the patient, the anesthetist, and 
the surgeon are all happy. I don’t know of anything that can disturb 
the surgeon more than not having confidence in his anesthetist. No 
matter how dextrous the surgeon, if he doesn’t have confidence in the 
anesthetist and isn’t getting proper anesthesia, the operation and the 
result are probably not going to be satisfactory. 


The question I have here is: What is the cause of hiccoughs during 
gastric resection, and how should they be prevented and treated? 


I think that hiccoughs are caused by three factors: First, they may 
just appear, and no one may be responsible. The surgeon may be con- 
ducting himself properly, and the anesthesia may be satisfactory. 
Some patients just have hiccoughs, and there is nothing you can do 
about it but go ahead and put in a stitch between hics. 
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Second, the surgeon may be responsible for hiccoughs by exerting 
traction on the upper part of the stomach and esophagus. Frequently, 
if he will release the traction for a minute or two, the hiccoughs will 
disappear. The anesthetist may then deepen the anesthesia for that 
particular part of the operation. I think most hiccoughs during gastric 
resection would be obviated if the surgeon would give the anesthetist 
a chance to deepen the anesthesia. In most gastric resections, except 
during incision and closure, a great deal of relaxation is not needed. 
However, relaxation is needed during transection of the stomach, and 
at that point the anesthesia should be deepened for a few minutes. 

The third factor is the anesthetist, who may cause hiccoughs by 
being a bit too avid in pumping the bag, with the result that air gets 
into the stomach. This may be readily taken care of with a tube in the 
stomach. 

We used to be frightened when hiccoughs occurred during anes- 
thesia, but today we do not believe the occurrence of hiccoughs is a 
reason for stopping the operation as long as the patient is in good 
condition. 

What is the consensus with respect to the administration of spinal 
anesthesia by a nurse anesthetist ? 


The answer to that varies with the circumstances. However, if I 
were a nurse anesthetist, I would hesitate to give a spinal anesthetic. 
Custom, of course, determines the responsibility. Custom has de- 
termined that it is perfectly all right for the nurse anesthetist to give 
- inhalation anesthetics, and the surgeon or the hospital assumes the 
responsibility. But at the present time custom has not determined 
that it is proper in all instances for a nurse anesthetist to administer 
a spinal anesthetic, and I grant that many of you no doubt could do 
it better than I could. 


It has been my observation that the administration of demerol 
sometimes causes considerable respiratory depression in infants, the 
opinion of the manufacturers notwithstanding. What is your opinion? 


As a general rule, we don’t give any premedication to infants, except 
a small dose of atropine, usually gr. 1/300, unless the operation, for 
example, an operation for pyloristenosis, is being performed under local 
anesthesia. Then we give nembutal, gr. ™%, rectally, and that with a 
little whiskey seems to do the trick with the local anesthesia. I think 
that giving morphine or codeine to the newborn is rather dangerous 
and is not needed. If something is needed when the operation is to be 
performed under local anesthesia, nembutal with atropine is very 
satisfactory. 

What are the causes and treatment of acute dilatation of the stomach 
during an operation? | 

There are several possible causes. The stomach may not have been 
emptied by gastric intubation. However, the patient undergoing a 
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gastric operation usually vomits even though gastric intubation has 
not been done, so usually the stomach will be depressed although not 
-collapsed. 

Another cause is the pumping of air into the stomach by positive 
pressure on the bag. I have also seen patients get a swallowing reflex 
‘with terrific dilatation of the stomach. The treatment is to insert. a 
tube and-empty the stomach. 

When an intratracheal tube is used to give oxygen after a thoracic 
operation, the tube may inadvertently be placed in the esophagus 
instead of the trachea. I know of two patients who have had rupture 
of the stomach due to increased pressure in the stomach. The tear is 
small, and the treatment is to decompress the stomach with a tube. 


Is the administration of fluids intravenously during major opera- 
tions recommended? 


It is almost routine with us to have intravenous fluid therapy started 
while anesthesia is being induced and before the incision is made. 
Usually, 5 per cent glucose solution is used. However, if the patient 
has been vomiting and has lost chlorides, sodium chloride solution is 
used. 

If the patient is in shock, obviously, intravenous administration of 
fluids is needed. If the patient’s condition is such that blood will be 
needed, a transfusion should be started at the time the incision is 
made. In summary, I would say that for a major operation a vein 
should be cannulated routinely for the administration of 5 per cent 
glucose solution. 


Miss McQuitten: Dr. R. C. Adams is known to most of you as the 
author of Intravenous Anesthesia. Dr. Adams. 


Dr. Apams: The first question is: Outline the treatment of laryngo- 
spasm. I assume from the subheadings that this means laryngospasm 
associated with pentothal sodium anesthesia. 

I think we have found that laryngospasm is not so serious or so 
common a complication of intravenous anesthesia as many have made 
out. When it is severe, it can be very serious and very annoying, but 
some go so far as to say that it is one of the major complications of 
intravenous anesthesia. We don’t find it so. I think that if due atten- 
tion is paid to the airway, if mucus is kept out of the throat, and 
if the surgeon is kept from beginning before anesthesia is sufficiently 
deep, laryngospasm may be prevented in many cases. The first step, 
when laryngospasm occurs, is to stop the operation and give oxygen 
under slight positive pressure; this treatment is usually sufficient to 
relieve the spasm. Often atropine, gr. 1/150, given intravenously and 
slowly will aid materially in relieving the spasm; often it will not. 
We prefer atropine to scopolamine for this purpose. 

The spasm cannot be obliterated by deepening the Rcathesia. 
Anoxia is already present, and if more pentothal sodium is given, 
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respiration is further depressed, the anoxia is increased, and nothing is 
done to relieve the spasm. Pentothal sodium does not obliterate 
laryngeal reflexes adequately; only after some time and considerable 
dosage can laryngeal reflexes or pharyngeal reflexes be very well 
obliterated. For that reason we do not consider pentothal sodium a 
good anesthetic for tonsillectomy. The reflexes in the throat are too 
active, by and large, to permit the use of pentothal sodium in what we. 
consider to be safe doses. 

During pentothal sodium anesthesia, and other types of general an- 
esthesia as well, we have found that small doses of curare’ will often 
obliterate laryngeal reflexes and relieve spasm. This is not always 
true, and one should be cautious in determining dosage. If 20 units, 
or 3 mg., does not relieve the spasm, probably twice or three times that 
amount won’t either. 

I have already mentioned the use of oxygen under positive pressure. 
Possibly the addition of helium might be of some help, although we 
don’t use it. We prefer to use oxygen alone. By using slight and inter- 
mittent positive pressure, one is usually able to get a little oxygen 
through the cords, and gradually the spasm is relieved. 

I consider intubation to be the last resort in the treatment of 
laryngospasm. In many, many thousands of cases of pentothal sodium 
anesthesia we have rarely found it necessary to insert an intratracheal 
tube. However, in some cases that are difficult to control it is necessary 
to establish an airway. In other words, if the spasm is not relieved 
within two or three minutes and cyanosis becomes severe, an airway 
must be established by some means or other. Under these circum- 
stances I think there is reason for forcibly inserting an intratracheal 
tube through the vocal cords. It may be traumatic, but an airway must 
be established. However, as I say, it should be considered only as a 
last resort. 


Is the use of pentothal sodium advisable in thoracic surgery? 


Various thoracic surgeons have pet anesthetics for thoracic opera- 
tions. I think the problem should be considered in the light of the 
essentials of chest surgery. One is a clear and unobstructable airway. 
Second, facilities should be available for the successful aspiration of 
the tracheobronchial tree if necessary. Facilities should also be avail- 
able for giving positive pressure. A great deal of relaxation is not 
needed for a thoracic operation, and therefore the more potent anes- 
thetic agents are not required. All that are needed are moderately 
depressed respiration and a quiet chest. Accordingly, although we 
do not use pentothal sodium anesthesia routinely for thoracic opera- 
tions, since our thoracic surgeons tend to favor ether, I do not see any 
particular contraindication to its use, provided the fundamental require- 
ments mentioned are met. 

Another important factor in thoracic surgery is the insertion of a 
large needle in a vein for the administration of fluids. Complications 
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arise quickly during open chest operations, and preparations must be 
made to give supportive therapy without delay. 

In summary, if an intratracheal tube is used—and it should be for 
any thoracic operation regardless of the type of anesthesia used—, if 
the facilities mentioned are available, and if the amount of pentothal 
sodium administered does not unduly depress respiration, pentothal 
sodium may be used with reasonable safety. If overly large doses seem 
to be required or if the respiration becomes unduly depressed, it is 
wise to switch to one of the old standbys such as ether. 


What is the choice of anesthesia for a patient with diabetes? 


In the old days, before internists had diabetes so thoroughly under 
control, the choice of.anesthesia for a patient with diabetes was entirely 
different from what it is today. Then the anesthetist had to worry 
about variations in the blood sugar and about anesthetics that would 
affect the blood sugar level. Now the patient is so well prepared pre- 
operatively that it matters little what type of anesthesia is used. Spinal 
anesthesia or pentothal sodium, both of which have little effect on 
the blood sugar level, is the method of choice. Although ether affects 
the level of the blood sugar considerably, it may be used safely if the 
patient is under the care of a competent diabetic specialist. 


What is the choice of anesthesia for a patient with cardiac disease? 


In my opinion, if a patient is able to walk to the operating room, . 
lie down in bed without being propped up with two or three pillows, 
showing that he has no cardiasthenia, and carry on a fairly normal life 
—I don’t mean strenuous activity—, his heart will probably tolerate 
almost any type of anesthesia. However, the choice is probably between 
local or regional anesthesia if the operation is minor and ether if it is 
major. , | 

It is important in anesthetizing a patient with cardiac disease to see 
that the heart is adequately supplied with oxygen no matter what type 
of anesthesia is used. A damaged heart, particularly a damaged myo- 
cardium, will not tolerate anoxia for any length of time or to any 
severe degree. If the anesthetic is cyclopropane, spinal, or ether, the 
patient must be assured an adequate supply of oxygen to take care of 
the cardiac function. This, I believe, is the most important factor in 
anesthesia for a patient with cardiac disease. 


What is the anesthesia of choice for a patient with tuberculosis? 

You have heard a lot about the irritating effects of ether on the 
lungs of a patient with active pulmonary tuberculosis. I think that 
theory has been largely exploded. Possibly, when local, regional, or 
spinal anesthesia or an agent like pentothal sodium that does not 
produce mucus and probably does not irritate the tracheobronchial 
tree can be used, it is to be preferred. However, ether, according to 
many leading thoracic surgeons and anesthetists, is not contraindicated 
in tuberculosis. 
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What is the anesthesia of choice for very old patients with diabetes 
and cardiac disease? 

We have covered diabetes and cardiac disease. For very old pa- 
tients ether should probably be avoided. Certainly, the extremes of 
age are no contraindication to the use of pentothal sodium provided it 
is given cautiously and in doses suitable for debilitated, frail, elderly 
people. An old person will tolerate pentothal sodium just as well as 
a husky young adult, but the dosage required to anesthetize him will 
probably be a quarter or less of what the average adult would take. 


What is the choice of anesthesia for a patient with asthma? 


We don’t pay much attention to anesthesia for the asthmatic pa- 
tient. Some say pentothal sodium is contraindicated. There have 
only been a few cases in which I have thought that asthma was 
aggravated by the administration of pentothal sodium, and, personally, 
I do not consider it a definite contraindication. Local, regional, or ether 
anesthesia may be used with safety. 


What would be the best method of induction of anesthesia for 
tonsillectomy in a patient having asthma? 


The question does not state whether the patient is an adult or a 
child. Whenever possible, we believe that tonsillectomy in an adult 
should be done under local anesthesia. The margin of safety, I think, 
as far as postoperative pulmonary complications are concerned, is much 
wider when local anesthesia is used. This would be true of an adult 
whether he had asthma or not. 

For a child with asthma, or for any child undergoing tonsillectomy, 
induction with a little nitrous oxide and maintenance with drop ether, 
either with or without intratracheal intubation, are satisfactory. 

At the Clinic intratracheal intubation is used for most children 
undergoing tonsillectomy. After we had used intratracheal intubation 
for a while, the surgeons found that the airway was much better, that 
there was less mucus, and that the tube could be retracted from one 
side to the other without interfering with the operative field. When 
the operation is finished, the child is turned over, the intratracheal tube 
taken out, and the child left on the operating table, his head held so 
that blood and mucus can run out of the throat and nose. The child 
is left there until hé vomits and is essentially awake. I think this 
procedure insures a safer and more trouble-free postoperative period. 
When the child goes to his room, even though he is awake and has 
vomited and got rid of the blood and mucus in the throat, he is still 
left in the prone position with the head turned to the side. 


What is the safest anesthetic for enucleation? 


It depends on how’ long the surgeon takes to do the job. Many 
surgeons can take out an eye in a very short time. Since no general 
relaxation is needed, it seems unwise to fill the patient up with ether. 
Accordingly, I think pentothal sodium is the anesthetic of choice. If 
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the surgeon is going to take considerable time or if complications are 
anticipated, an intratracheal tube should be inserted. Otherwise, after 
the needle is inserted and the tube hooked up, the anesthetist can 
grasp and support the jaw and in most instances maintain an adequate 
airway. 

One of the complications of pentothal sodium anesthesia for enu- 
cleation is sneezing. It doesn’t occur too often, but when it does, it 
can be areal complication. The anesthesia may be progressing smoothly 
when, all of a sudden, the patient will heave, and if the surgeon isn’t 
careful, the instrument may go through the eyeball. This does not 
refer only to enucleation but to any kind of operation on the eye. 
Presumably, the sneezing is caused by irritation of the lacrimal duct. 
The only way to prevent sneezing is to have the surgeon wait until 
the anesthesia is sufficiently deep to obtund the reflexes. 


Do you advise preoperative medication for babies? 


The question does not say how old, so let us take the age group 
from 1 to 3. I think an opiate is unnecessary and probably dangerous. 
I doubt if morphine should be given to a child under 10 to 12 years 
of age, although if given in very small doses, it probably is all right. 
However, for many children an opiate is hardly necessary. Even very 
small doses of morphine cause depression in infants. So we prefer to 
avoid morphine. Sometimes codeine, gr. %, is given in its place. 
Even this I don’t think is necessary. 

If the child is 6 months to 1 year of age, we usually give a small 
dose of atropine, although sometimes we give no atropine at all. To 
a child, aged 6 months, we give atropine gr. 1/400 and gradually 
increase the dose according to the child’s age. To a child of 4 we give 
the full dose of gr. 1/150. Most children are underatropinized rather 
than overatropinized. 

We also give a barbiturate, preferably by rectum. A child of 3 will 
tolerate nembutal, gr. 34 to gr. 4%, by rectum. The sedation is fairly 
satisfactory, and I think possibly that is all the preliminary medication 
that a baby needs. 


What is the anesthetic of choice for an adult scheduled for tonsil- 
lectomy ? 


If general anesthesia is to be used, the scheme of preliminary medi- 
cation should be the same as that for any other type of operation. We 
give nembutal, gr. 1%, the night before and sometimes gr. 3 if necessary. 
It depends on the patient’s emotional status. If the patient is high 
strung, more sedation will be required. It must be remembered that 
the anesthesia is started with premedication the night before operation. 
It is desirable to size up the patient and give him the amount of 
preliminary medication it takes to make him dopey, drowsy, half 
asleep, but not depressed, by the time he reaches the operating room. 
That is the ideal level of preliminary medication. About an hour before 
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the patient is to go to the operating room, he receives nembutal, 
gr. 1%. If the patient is asleep when you go into his room, additional 
nembutal probably is not necessary. However, if he is wide awake, 
alert, and worried, nembutal, gr. 1% to gr. 3, may be given. Each 
patient must be individually appraised. Probably nembutal, gr. 1%, 
would be the right amount. About one half hour before the patient goes 
to the operating room morphine, gr. 1/6, should be given. That is our 
routine. I think many patients would do better with morphine, gr. %, 
if they are high strung. Atropine, gr. 1/150, is also given. 

Dr. LuNpy: There are times when you need to become a gadgeteer, and 
I think most persons in anesthesia like gadgets. It seems to go along 
with the desire to administer anesthetics. So I am going to break 
away from these questions for a few minutes and talk about gadgets. 


There are times when an anesthetist is faced with bizarre situations. 
Sometimes there is only one vein left for venipuncture, or whoever is 
to do the venipuncture may be unable to get a needle into any but one 
vein. We put a 17 gage needle into the vein, and through it we thread 
polythene tubing (fig. 1). I have a little here, and I will be glad to 
give you six inches of it, which is enough for one case. It is the type 
of material that cannot be boiled. It is sterilized by cold sterilization 
in any ammonium base antiseptic for ten hours. 


You will note that there is a bevel on the end of the polythene tube. 
That bevel should be as short as possible so that it won’t plug up. 
After the tubing has been inserted into the vein, the needle is with- 
drawn, the tubing is left in place, and a small turn or knot is made in it. 
I am sure you have seen the stunt where somebody puts a cigaret 
in a plastic tube and‘ties the tube in a-knot without breaking the 
cigaret. That is the idea of this tubing. This tubing is tied in a loose 
knot because you can’t get hold of the tubing with the adhesive unless 
there is something to take hold of. Then on the end of the tubing 
is placed a small bore needle. A cap may be screwed on the end of the 
needle to keep it clean. If you are going to leave the tubing in the 
patient for two or three days, the floor nurse should be instructed to 
inject 2 cc. of normal saline solution into it every two hours. Solutions 
may be dripped through the tubing, but blood does not drip through 
it well. However, blood may be given by putting a valve on the needle 
with a syringe on it to make a two-way valve. The blood is drawn 
into the syringe and then forced through the tubing into the patient. 


This appartus comes in handy for certain small patients, for exam- 
ple, a child with. congenital malformation of the biliary tract who is 
to undergo a long difficult operation. The 17 gage needle is inserted 
into the vein as soon as the anesthetic is administered, for at that time, 
before the operation is started and after surgical anesthesia has been 
produced, the veins assume their greatest diameter. Otherwise, heat 
must be applied to the extremity to make the veins dilate as much as 
possible. The 17 gage needle is left in place during the operation, and 
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through it blood is allowed to drip by the gravity method. When the 
operation is over, the tube may be inserted through the needle, the 
needle removed, and a small bore needle placed on the end of the 
tubing. Thereafter, it is a simple matter for anyone to administer 
fluids night or day by simply unscrewing the cap on the needle. 

At the Clinic we have a gadgeteer, by the name of Dr. Massa, 
who has devised what he calls a polythene needle. The needle is on 
the inside of the tubing and extends beyond it. As the needle is forced 
into the vein, the tubing follows. The needle is then pulled out. This 
arrangement is better than the one just described in which the needle, 
being larger than the tubing, makes a larger hole in the vein than the 
tube. Consequently, leakage may occur if the tubing is retracted 
toward the hole. 

We are also working on a device to hold the needle so that it will 
not move. If the Massa needle moves back and forth through the hole 
in the skin, infection will result. Also if there is some pull on the 
needle, it tends to pull the tubing close to the hole in the vein to make 
it easier for the fluid to leak out than to run through the vein. 

We like to give péntothal sodium and curare separately, although 
some anesthetists like to mix it together. I do not care to mix curare 
and pentothal sodium together any more than I would like to mix 
oxygen and nitrous oxide in one cylinder on the gas machine for the 
purposes of simplicity. 

The valve for this gadget for giving pentothal sodium and curare 
separately was made for us by Becton, Dickinson and Co. (fig. 2). The 
valve may be turned without reflex flow up the tubing to the container. 
There is very little mixing between the valve and the needle. Because 
both hands were needed to work the gadget, we had a little clamp 
made that goes on the table, and to it is attached a little rod topped 
by a ringlike setting and a little turret, in which the valve is set so 
it can be turned with one hand. 

A little while ago I spoke about the patient who becomes anoxic and 
decerebrate. Other patients who have lesions of the brain need to be 
given artificial respiration for some time. Recently, we had such a 
patient upon whom I performed intratracheal intubation. The next 
morning I was called because the patient did not seem to be having 
adequate ventilation. On removing the tube I found that it was 
plugged up at one end with secretions. So it is important to remember 
that in such a case the tube may become plugged up if left in place 
very long. 

What drug companies distribute dextran, periston, and so forth? 

I shall start with gelatin because it isn’t mentioned here. The 
Upjohn Co. of Kalamazoo is about to put a very fine gelatin product 
on the market. Winthrop Chemical Co. has gelatin prepared for intra- 
venous use. The Knox Gelatin Co. has a gelatin product that can be 

A. liter of gelatin of about 40,000 molecular weight is very satisfac- 
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tory for maintaining circulating volume. For example, if 1,500 cc. 
blood were needed, we would probably give 1 L. blood and 1 L. gelatin 
and get the same result as we would with 1,500 cc. blood. 

Periston, as I told you, is obtained from British-occupied Germany. 
Recently, the General Analine and Film Co. in this country discovered 
that it could make periston. The National Drug Co. of Philadelphia 
has sent me a concentrate, and the Abbott Laboratories of Chicago 
has sent me some solutions containing polyvinyl pyrolodon. But, as 
far as I know, periston is not yet commercially available. 

Dextran, by the way, comes in 500 cc. bottles. The cost to the 
hospital is $10 a bottle f.o.b. Rochester. On the other hand, we pay 
$25 a bottle for blood and $25 for the administration of the blood, and 
the hospital gets $2 for the transfusion, totaling $52. 

How much serum albumin do you recommend for administration? 

The Cutler Laboratories makes serum albumin, and other companies 
may also. In the very severe case of cerebral edema, 100 ce. is given 
every three or four hours for five or six doses. So far as I know, the 
lowest price for serum albumin is about $1 a cubic centimeter. How- 
ever, if serum albumin will perform the miracle that I have seen it 
perform, the price isn’t very important. There is no discarding date 
limit on serum albumin, and we don't pay any attention to how old it 1s. 

What is your opinion of the administration of 5 per cent alcohol 
glucose solution after operation? 

- It is a rather good preparation to use when the circulation is inade- 
quate and after operations performed on blood vessels, especially after 
operation for aneurysm. 

The solution is 5 per cent alcohol in 5 per cent dextrose normal 
saline solution, or 5 per cent alcohol in normal saline solution, or 5 
per cent alcohol and 5 per cent dextrose solution. It all depends on 
whether the patient is a diabetic or not and whether the diabetes is 
easily or not easily controlled. If the patient is a diabetic, it is wise 
to get the opinion of the diabetic service about administration of the 
solution. If the solution is given too fast or if more than 3 L. a day is 
given, the floor nurse will have trouble with an inebriated patient. 
Alcohol glucose solution does increase peripheral circulation. 

What is the cause of a slow pulse in an elderly patient having exten- 
sive perineal repair or hysterectomy under pentothal sodium anes- 
thesia ? 

Dr. Apams: Bradycardia during anesthesia, whether the agent is pento- 
thal sodium or any other agent, probably isn’t due to the agent itself. 
Of course, it depends on whether anesthesia is being maintained with 
a closed system. Sometimes carbon dioxide accumulation will cause 
bradycardia. I don’t believe the particular type of lower abdominal or 
perineal operation would have anything to do with it. I don’t think 
pentothal sodium in itself would particularly have anything to do with 
it, because pentothal sodium ordinarily does not affect the pulse rate 


too much. 
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Dr. Lunpy: | think it must be perfectly obvious, if you have lived as 
long as I have, that anything can happen. Also, curiously enough, the 
environment in which you work is always quite different from that of 
someone else. I go around the country and visit operating rooms, and 
I see certain things happen that I have never seen at the Clinic. How 
do you account for it? You have to go back to the preliminary medica- 
tion and the type of operation. No two surgeons, as far as I know, do 
vaginal hysterectomy with the same sort of traction, and respiration 
can be affected by dilating the anus, by traction on the gallbladder, 
by trying to get a fibroid out of the pelvis, or by abdominal exposure. 
I would like to have Dr. Waugh explain that. 

Dr. WaAuGH: I certainly believe that the surgeon would have to assume 
some of the responsibility. I prefer spinal anesthesia for vaginoplasty 
and vaginal hysterectomy mainly for one reason. That is that I have 
found that less: blood is lost. -1 have used everything else—ether, 
cyclopropane, and pentothal sodium and curare. But I am satisfied that 
the way I do vaginal hysterectomy less blood is lost when spinal anes- 
thesia is used. 

Interestingly enough, most women don’t want spinal anesthesia. 
Occasionally, one will ask for it. Many men ask for a spinal anes- 
thesia. Since I dislike to have a patient take anything she doesn’t have 
confidence in, I use nitrous oxide and ether if I can’t use spinal anesthe- 
sia. I also like to have the patient as deeply anesthetized as she would 
be for cholecystectomy. There will be less bleeding. 

I don’t know why bradycardia would occur, because it hasn’t in our 
experience, as Dr. Lundy indicated. However, I believe that the 
surgeon has a good deal to do with it, and the reason is not necessarily 
loss of blood. Traction may be the cause. Certainly, with spinal anes- 
thesia the patient will have pain when the round ligament is retracted 
in the latter part of vaginal hysterectomy, and frequently a slight 
decrease in blood pressure will occur. It is almost routine with us to 
give 1,000 cc. blood during vaginal hysterectomy. We have found that 
blood loss is between 500 and 800 cc., so almost every patient needs 
500 cc. as a minimum. Blood loss is also less when spinal anesthesia 
is used. 

Dr. ApaAms: I don’t know that any of us has been too helpful in 
answering this question. Probably the most reasonable explanation 
is, as Dr. Lundy stated, that the bradycardia is due to stimulation of 
reflexes at the operative site. As he said, that can affect respiration, 
and it can affect pulse rate, and so forth. I think it is reasonable to 
assume that traction in this instance would probably cause the slow 
pulse. | 
What is the cause of jactitation or twitching during pentothal 
sodium anesthesia? 

It might be due to a number of factors. Jactitation occurs quite often 
during induction. Fortunately, it does not occur very often under 
pentothal sodium anesthesia. The cause may be inadequate prelim- 
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inary medication, slow prolonged induction, or the position of the 
patient on the table. If a leg is poorly placed so that some of the 
muscles are tensed, reflex twitching or jactitation may occur. For- 
tunately, induction with pentothal sodium is so rapid that jactitation 
is rarely seen at that time. It is seen in a moderate number of cases 
during recovery. I think it is an excitation phenomenon, and it is not 
serious. It usually requires no special treatment. 

Is there any indication for the rectal administration of pentothal 
sodium? 

By and large, we are against the administration of barbiturates, 
except nembutal, by the rectal route. When a barbiturate is given by 
rectum, the control that is possible by intravenous administration is 
lost. In other words, the total dose must be given at one time, and 
one cannot be sure of the patient’s tolerance to the barbiturate. Every- 
one has a different tolerance to barbiturates as he has to alcohol. For 
this reason pentothal sodium is given intravenously. A test dose may 
be given, 1 or 2 cc., and from the reaction to the test dose an estimate 
made of how much the patient will take. If 2 to 4 cc. of the 2% 
, per cent solution of pentothal sodium produces moderate narcosis, the 
patient probably requires a very small total dose of pentothal sodium 
for the operation, and subsequent administrations should be made 
cautiously. If the patient requires 10 to 20 cc. for induction, as fre- 
quently happens, he has a high tolerance. Because we believe such fine 
- control is possible by giving pentothal sodium intravenously, we see 

no particular point in giving it by rectum in most instances. 

Dr. WaucH: Do you use dextrose in distilled water in preference to 
dextrose in normal saline solution? 

I might say, “Yes,” because the average patient does not need addi- 
tional saline. If there has been vomiting or loss of bile from a fistula, 
or if the patient has a deficit that can be corrected by giving saline 
solution, it is administered, but as a general rule 5 per cent glucose in 
distilled water is the solution preferred for intravenous administration 
during a major operation. 

Do you give blood routinely during upper lumbar thoracostomy? 

Usually, there is no appreciable blood loss, and the problem is to 
combat a decrease in blood pressure. The use of dextran is ideal for 
this purpose, and I imagine that more dextran has been used at the 
Clinic after this particular procedure than after any other. In other 
words, in the absence of blood loss but in the presence of a decrease in 
blood pressure, dextran seems to be the ideal agent for intravenous 
therapy. 

I would like to describe the case of a patient on whom I operated 
last November or December. She was a young woman from Georgia, 
who was referred to me by her surgeon there. She had been operated 
on several times for the correction of an intestinal fistula that followed 
peritonitis after pelvic laparotomy. The womb was filled with adhe- 
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sions, and stripping the bowel free from the adhesions produced shock. 
She was given five or six pints of blood because the adhesions were 
bleeding freely. Within a few hours we gave her seventeen bottles of 
blood without correcting the shock. Then two bottles of dextran of 
380 cc. each were administered, and her blood pressure became normal 
and stayed normal. I was sold on dextran from there on, and I think 
we wasted a great deal of blood. She had 18 Gm. hemoglobin, so she 
didn’t need all the blood we gave her, but we thought she might be 
bleeding in the peritoneal cavity although there were no signs. When 
more blood is being given than the patient has lost without correcting 
his condition, it is wise to switch to dextran. 


What type of anesthesia would you recommend for an unconscious 
patient on whom decompression needs to be performed? ) 


No anesthesia may be needed. Usually, local anesthesia will be 
sufficient, because an unconscious patient should be given no more of 
an anesthetic than is necessary. Frequently, the unconscious patient 
after decompression will begin to wiggle a foot or leg and begin to 
talk, and that is what the neurosurgeon wants. If necessary, a very 
small amount of pentothal sodium may be given if the patient is 
wiggling so much that the anesthetist can’t hold him. 


What anesthetic agents and technics are best tolerated by accident 
patients in poor condition? 

As a general rule, the patient is in shock, and I would say that 
spinal anesthesia and pentothal sodium are contraindicated. If possible, 
local anesthesia should be used. If not, a general anesthetic is safer 
than the other two agents as a rule. However, there are instances in 
which spinal anesthesia may be used, although one should beware 
of large doses of the agent because of shock. 


What anesthetic should be used when cautery is being used for 
coagulation? 

If cautery is used routinely for certain operations, a nonexplosive 
anesthetic should be chosen. If I were in the habit of using cautery, 
I would ask for spinal anesthesia or pentothal sodium and curare. 
However, if the gas machine is moved out of the operating room and 
the anesthetic switched to open drop ether, there should be no problem. 


What is the preferred anesthetic for lobectomy or major chest 
surgery without the use of cautery? 

Dr. LuNpy: We have made a number of efforts to arrive at the anes- 
thesia of choice for lobectomy. The surgeons have their opinions, and 
we have ours. In general, our thoracic surgeons seem to believe that 
nitrous oxide-oxygen and some ether with an intratracheal tube is a 
satisfactory combination. I believe that there is hardly any general or 
thoracic operation that cannot be done under pentothal sodium, curare, 
nitrous oxide, oxygen anesthesia with the use of an intratracheal tube. 
I am particularly fond of it because it is.explosion proof and the patients 
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like it. Nevertheless, generally speaking, my advice would be to use 
nitrous oxide and oxygen and ether with an intratracheal tube for 
lobectomy. 


What is the reason for an increase in blood pressure with the ad- 
ministration of pentothal sodium alone or pentothal sodium and oxygen, 
usually in Negroes? 3 


It is a little difficult to detect cyanosis in certain Negroes, and 
cyanosis is always attended by an increase in blood pressure, as is 
carbon dioxide accumulation. Although in Rochester we do not have 
many Negro patients, I understand some of them dread an operation, 
although that fear is not restricted to Negroes. If the patient is 
sufficiently excited during induction, an increase in blood pressure will 
occur, followed by a decrease in about fifteen minutes. The patient 
excretes adrenalin, which has an effect for about fifteen minutes, as 
compared with ephedrine, which has an effect for about forty-five 
minutes. 

In this connection administration of a vasopressor substance is 
needed, more often with gelatin than with dextran. However, if the 
administration of dextran is accompanied by a slight increase in blood 
pressure, a vasopressor substance should also be administered. Al- 
though tHe results from the use of dextran are spectacular, it alone is 
not the complete answer in every case. 


I would like to hear a discussion of the postanesthesia room. 


We have operated a postanesthesia room in St. Mary’s Hospital 
since March 17, 1942. About one bed for each operating room is 
needed. The patient stays in the postanesthesia room about as long 
as he does in the operating room. One in a thousand falls out of bed 
unless it has sideboards. Usually, one nurse-and one orderly are as- 
signed to the room and often two nurses and an orderly. 

Before going to the postanesthesia room, every patient is seen in 
the operating room by the supervising’ anesthesiologist. The anesthe- 
siologist checks the patient and the record to make sure that the record 
is complete and correct and for the right patient. The patient’s relatives 
should be told in advance that he will‘ go to the postanesthesia room 
unless he is sufficiently awake to go to his own room. 

Several floor supervisors at St. Mary’s have announced that they 
will resign if we close the postanesthesia room. When three or four 
patients from one floor are operated on at about the same time and 
are returned to their rooms immediately after operation, the super- 
visor has to let three or four nurses sit with those patients until they 
wake up, while she tries to take care of the rest of the patients. 


What are the objections to starting blood transfusions with glucose 
solution? 


When glucose solution is administered with blood that has been 
stored for some time, there is a tendency for blood cells to cluster 
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together. Since the clusters may escape the filter, you may be criticized 
for mixing the glucose solution and blood. Consequently, it is well, 
to avoid an argument, to disconnect the tubing at the needle and let 
the tube fill with blood. 


May cold blood be-used in an emergency? 


Yes, cold blood may be used in an emergency. Also, there is no 
quicker way to cool a patient with hyperthyroidism than to give him 
cold blood. In the presence of shock it is sometimes difficult to get 
cold blood to run into the vein because of venous spasm. The blood 
vessels go into spasm in an automatic effort to maintain blood pressure. 
However, as the shock comes under control, the blood will suddenly 
start to flow freely, which is a good sign that venous spasm is letting up. 


_ If the patient is in shock and the blood is dripping slowly, you may 
wonder if the blood is too cold, if the container is high enough, or if 
the needle is big enough. If you will constrict the limb about 18 inches 
above the needle and get pressure against the vein, the vein will dilate, 
and when the tourniquet and blood pressure cuff are released, the blood 
will flow freely. Pressure in the bottle may also be used to make blood 
flow faster. 


Is it safe to use outdated plasma? 
No. 


What type of anesthesia should be used during x-ray examination? 


The anesthetic should be fireproof and explosion proof, e.g., pento- 
thal sodium or oxygen and nitrous oxide on a gas machine without an 
ether bottle. A. gas machine that you are going to throw away may be 
adapted for use in x-ray examinations with a cylinder of nitrous oxide 
and one of oxygen and a bag and mask. 


Do you use pentothal sodium for children at the Mayo Clinic? 


Dr. ApAMs: When pentothal sodium was first used, its administration 
was restricted to persons 10 years old or older. We also used very small 
doses, 4 to % cc. of the 2% per cent solution prior to transfusion to 
quiet the child. The limit was set because a comparatively small dose 
of pentothal sodium may be more depressing to a child than to an 
adult. We now believe that pentothal sodium may be used for com- 
paratively young children, 5 or 6 years of age, if it is easy to get into 
a vein and if it is given very cautiously, slowly, and in small doses. 
By and large, it is not the best anesthetic for very small children. 


Miss McQuIL_EN: The management wants us to be out of here 
promptly because this room has to be set up for our luncheon. We will 
have one hour. We will try not to impose on our speakers. They want 
to collect their wits and their wives to come back and have lunch with 


us. 


\ 
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NOTES 


CASE REPORTS are the foundation of the medical literature. Their brevity 
makes them interesting to write and assures their being read. There is a 
place in this section of Notes for case reports as well as for descriptions of 
gadgets and special technics. Send in your contribution now. Other anesthe- 


tists will be helped by tt. 


Two CASE REPORTS ON ANES- 
THESIA AND SURGERY FOR LUDWIG’S 
ANGINA. — Ludwig’s angina was 
first described by Ludwig in 1836. 
The description has not changed. 
It is a rapidly spreading cellulitis 
in the submaxillary region. As a 
rule, it is caused by a pure virulent 
streptococcic infection.’. It usually 
follows the extraction or infection 
of a lower molar tooth. If the con- 
dition is unrelieved, pus burrows 
between the mylohyoid and middle 
constrictor of the pharyngeal mus- 


cles.2 It begins as a hard swelling 


and may continue as such for sev- 
eral days, when glottic edema may 
ensue with dramatic suddenness. 
The tongue becomes very thick, 
speech is difficult, there is excessive 
salivation, the temperature as a rule 
is not high, and the patient becomes 
profoundly toxic. | 

The very word angina means 
strangling, and the mortality rate in 
Ludwig’s angina is extremely high 
owing to strangling from acute 
edema of the glottis. Barnhill® 
stated that the mortality rate in 
phlegmonous suppuration is 11.9 
per cent and is zero in the abscess 
form. The prognosis in advanced 


cases 1S grave. 


1. Jackson, C.; Jackson, C. L., and Coates, 
G. M.: The Nose, Throat, and Ear and 
Their Diseases (Philadelphia: W. B. Saund- 
ers, 1929). 

2. Sajous, C. E. de Medicis: Analytic Cyclo- 
a of Practical Medicine (Philadelphia: 

. A. Davis Co., 1912-18). 

3. Barnhill, F. J., cited by Christopher, F.: 
Minor Surgery (Philadelphia: W. B. Saund- 
ers, 1944), 


The treatment is incision for 
drainage of the floor of the mouth 
with the incisional line under the 
chin. Free pus may not be found; 
in fact I have seen free pus only 
twice in eight patients. Trache- 
otomy must be done at the first sign 
of glottic edema or dyspnea. This 
may occur within twenty-four hours 
of onset. 7 

The major anesthesia problem is 
how to keep the patient breathing. 
Adequate respiratory exchange and 
intake of oxygen are of such major 
importance in these cases that anes- 
thesia sometimes is primarily a mat- 
ter of the prevention and treatment 
of asphyxia. 

Several anesthetic agents and 
methods of anesthesia have been 
suggested, and each has merit. The 
anesthetist should certainly admin- 
ister that with which she is familiar. 


Jackson? advocated local anesthesia 


only. According to others, a few 
drops of chloroform or light gas 
anesthesia is indicated. 

In my experience analgesia with 
nitrous oOxide-oxygen has proved 
satisfactory. One patient out of 
eight required tracheotomy on the 
operating table. If the patient is 
breathing reasonably well, 50 per 
cent nitrous oxide will obtund pain 
sufficiently for the necessary inci- 
sion and drainage to be done. 

Within a four day period re- 
cently, I had two patients with Lud- 
wig’s angina to anesthetize. The 
following case reports describe the 
anesthesia and surgical procedure. 
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CasE 1.—A man was admitted to 
the hospital on April 18, 1950, with 
a history of progressive swelling in 
the submaxillary area and floor of 
the mouth since extraction of a 
lower wisdom tooth on April 14, 
1950. On admission he was unable 
to swallow liquids and had a tem- 
perature of 101 F. There were 
marked swelling and induration in 
the right submaxillary region of the 
neck, extending into the submental 
area across the midline, edema of 
the floor of the mouth, and severe 
trismus. The diagnosis was Lud- 
wig’s angina with edema of the 
pharynx and the larynx. 


Penicillin, 40,000 units, was given 
every three hours immediately after 
hospitalization. There was no im- 
provement in ten hours, and incision 
and drainage were deemed neces- 
sary. 


At 9:05 p. m. nitrous oxide-oxy- 
gen in a 50-50 per cent mixture was 
administered. Analgesia was estab- 
lished, and at 9:08 p. m. the head 
was turned to the left for the surgi- 
cal procedure. As a result, respira- 
tion was shut off, and the head had 
to be straightened. Respiration re- 
sumed spontaneously; it was la- 
bored as before but seemingly ade- 
quate. At 9:10 p. m. the procedure 
was repeated and again repeated at 
9:18 p. m. This time respiration was 
not resumed after the head was 
straightened. Respiratory move- 
ments and all other efforts to get 
oxygen into the lungs were of no 
avail. Cyanosis progressed to 4 plus, 
and the pulse became bounding, 
then weak. 


At 9:22 p. m. the trachea was 


opened. By 9:26 p. m. respirations 


and color were good, and the opera- 
tive procedure was continued. At 
9:35 p. m. the patient complained of 
severe pain, and nitrous oxide-oxy- 
gen was given in a mixture ranging 

from 20 to 50 per cent oxygen ac- 
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cording to the patient’s needs. This 
was given by holding the casting 
immediately above the tracheal tube. 
By 9:50 p. m. anesthesia and the 
operation were terminated. Respira- 
tion and color were good; pulse 
rate was 120 per minute. The pa- 
tient was put to bed, and the admin- 
istration of oxygen continued. 

Three days postoperatively the 

tracheal tube was removed. The 
patient’s mouth could be opened 4% 
inch. On April 23 administration 
of chloromycetin was started and 
was found to be more effective than 
penicillin. On April 26 his jaw 
could be opened ¥% inch, and the 
swelling was less. The patient was 
discharged from the hospital con- 
siderably improved. 
_ CASE 2.—A woman was admitted 
to the hospital on April 22, 1950, 
with a history of swelling of the 
submaxillary area, difficulty in swal- 
lowing, and trismus that had been 
progressive since the extraction of 
a lower molar tooth eight days pre- 
viously. On admission she had 
swelling and hardness of the floor 
of the month, difficulty in swallow- 
ing, and trismus. The diagnosis was 
Ludwig’s angina, with cellulitis of 
the floor of mouth, mainly on the 
right. Incision and drainage were 
thought necessary. 

At 7:55 p. m. a mixture of 75 
per cent nitrous oxide and 25 per 
cent oxygen was administered. No 
respiratory difficulties were encoun- 
tered. By 8:10 p. m. the operation 
and anesthesia were terminated. 
The patient’s pulse, respiration, and 
color were good, and she was re- 
turned to bed. 

No respiratory difficulties were 
noted the following day, and on 
April 24 trismus was reduced. On 
April 25 there was marked improve- 
ment, and the patient was dis- 
charged on April 28 in good condi- 
tion.—HarrRIET L. ABERG, Gales- 
burg, IIl. 


196 


LEGISLATION 


Emanuel Hayt, LL.B.* 


PENALTIES FOR FAILURE TO RE- 
REGISTER.—The practice of anesthe- 
siology ordinarily is regarded as the 
practice of medicine. It becomes 
proper nursing practice by a regis- 
tered professional nurse only when 
she is acting under the direction and 
supervision of a duly licensed physi- 
cian. She does not differ from the 
ordinary registered professional 
nurse in her qualifications, except as 
a specialist. 

All persons who are professional 
nurses are required to have certain 
qualifications, and when they prac- 
tice a nursing specialty it is expected 


that they will have had the required _ 


experience and knowledge. It is a 
well known fact 
nurses may be found in various 
fields, e.g., public health, obstetrics, 
and surgery. 


In some states nurse sdeetatiets 
must have a special license. Without 
such a license in those states they 
are regarded as illegal practitioners, 
in the same sense as professional 
nurses who are unregistered. are 
regarded as_ illegal practitioners 
wherever professional nurses must 
obtain a license or a certificate of 
registration. 

In most states registered profes- 
sional nurses must maintain this 
status by re-registration, usually on 
an annual basis. A digest of the 
various nursing practice acts and 
board rules throughout the country, 
as reported by the American 
Nurses’ Association for the years 
1948 and 1949, indicates that the 


*Counsel for A.A.N.A. 
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failure to re-register will have the 
following effects: 

Forfeiture of Right to Prac- 
tice Nursing as a Registered 
Nurse: Alabama, Colorado, I[n- 
diana, Iowa, Kansas, Maine, Mas- 
sachusetts, Minnesota, Nevada, 
New Mexico, and Tennessee. 

Considered an Illegal Practi- 
tioner and Subject to a Hear- 
ing: Arkansas, Michigan, © Mis- 


‘sourl, Montana, New York, South 


Carolina, Texas, and Vermont. 

Cancellation of Registration: 
District of Columbia, Georgia. 
Idaho, Kentucky, Nebraska, and 
Oregon. 

Penalty for Failure to Re- 
register: Florida, Kansas, [ouisi- 
ana, and North Carolina. 

Subject to Suspension of Right 
to Practice: North Dakota. 

Reinstatement on Payment of 
Renewal Fees: South 
Utah, and Washington. 


PRIVATE Hospitat Is LIABLE FOR 
INjURY DurRING PATIENT’s MepI- 
CAL CARE.}—The courts will hold a 
private hospital liable for the neg- 
ligence of a nurse in its employ, 
even though the injury to the patient 
arises in the course of medical care 
rendered under the direction of the 
patient’s own physician. What holds 


_ true in the case of an injury caused 
’ by an intern applies with greater 


force to the carelessness of a nurse 
or Other agent or employee of a 


private hospital. This precise ques- 


tion was answered in a recent case. 

An operation to remove a fistula 
was performed by a surgeon of the 
patient’s Own choice in a private 
hospital. The nature of the opera- 
tion did not require the attendance 
or services of a trained nurse. In 
the course of the operation, while 


1Bakal vy. University Heights Sanatarium, 
Inc., N.Y.L.J., June 26, 1950, p. 2249, Supreme 
Court, N. County, Trial Term Part II, 
Benvenga, J. 
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the patient was under anesthesia, 
she sustained severe burns caused 
by the application of an electric 
plate connected with an electro- 
cautery knife. The plate was ap- 
plied to the body of the patient by 
an unlicensed employee of the hos- 
pital, who had received some train- 
ing as a nurse. She had been in- 
structed by someone connected with 
the hospital to prepare the patient 
for the operation. This was done 
before the surgeon entered the 
operating room. 


The jury found that the injuries 
and burns were caused by the elec- 
tric plate, and that the plate was 
improperly applied to the patient’s 
body by the employee. 


There being no evidence of negli- 
gence on the part of the physician, 
the complaint against him was dis- 
missed. The jury found that, under 
the circumstances of this case, it 
was not necessary for the doctor to 
supervise the placing of the electric 
plate on the patient’s body. The 
jury’s award of $7,000 against the 
hospital was reduced by the court as 
excessive to $5,000. 


A. A.N.A. 


Wins aud Lmblems 


Sleeve Emblem .... .50 


Send Money Order to 


AMERICAN ASSOCIATION 
OF NURSE ANESTHETISTS 


22 East Division Street 
Chicago 10, Illinois 
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Some day you may make a 
mistake on the job. You have 
attained an important 
position with great responsi- 
bility. Should it lead you to 
the courts, can you afford to 
pay a staggering sum in a suit 
for damages? 


Our Nurse Anesthetist’s 
Policy is written especially for 
your protection and is 
recommended by your 
National Association. 


See a St. Paul agent or broker! 


SAINT PAUL-MERCURY 
INDEMNITY COMPANY 


111 West Fifth St., St. Paul 2, Minn. 
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THE NEWS 


GERTRUDE L. FIFE TO RECEIVE AWARD OF 
APPRECIATION 


At the annual banquet in Atlantic City, on September 20, Gertrude 
L. Fife of Cleveland will receive the Annual Award of Appreciation for 
her many years of outstanding service to the American Association of 


Nurse Anesthetists. 


Mrs. Fife has served as the 


Association’s treasurer since 1935 
and was also the Association’s 
second president and first editor. 
She is a graduate of the Fanny 
Allen Hospital School of Nursing, 
Winooski, Vt., and the Lakeside 
Hospital School of Anesthesia, 
Cleveland. From 1934 to 1947 she 
was director of the University 
Hospitals School of Anesthesia in 
Cleveland. She has been de- 
scribed by the American Journal of 
Nursing as “the most _ widely 
known nurse anesthetist in this 
country.” 

Invitations have been extended 
to each state president to sit at 
the banquet table. 


Quiz Program 


On the afternoon of September 
21 the Publications Committee is 
to conduct a quiz program for 
which prizes are being donated 
by the state associations. Acting 
as judges will be the members of 
the committee: Opal Schram, 
chairman, Harriet Aberg, Agnes 
Lange, Betty E. Lank, and Ruth 
Schierman. Questions will be tak- 
en from the JouRNAL, May 1949 
through August 1950, and the A. 
A. N. A. News BULLETIN, June 
1949 through September 1950. All 
members of the audience will be 
invited to participate. 


Business Session 

Accreditation of schools of anes- 
thesia for nurses is the major is- 
sue before the members at the busi- 
ness session on September 19. Dele- 
gates will be asked to go on record 
as approving the principles of ac- 
creditation as presented by Helen 
Lamb, chairman of the Advisory 
Committee. An increase in dues 
to cover the cost of accreditation 
will also be voted on, as well as a 
two year assessment to launch the 
program. The revision to the 
Bylaws pertaining to the increase 
in dues and the assessment is pub- 
lished on page 207 of this JoURNAL. 

The election of officers is sched- 


—uled for 11:30 a. m. September 19. 
- Candidates and their qualifications 


are published on page 199 of this 
JOURNAL. 


; ‘ 
“Oe ¢ 
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NOMINATIONS FOR OFFICE 


AMERICAN ASSOCIATION OF NURSE ANESTHETISTS 
1950-51 


At the Seventeenth Annual Meeting in Atlantic City, September 18- 
21, the Nominating Committee will present a ballot of candidates for 
office that will include the following members who have qualified and 


have given their consent to serve. 


PRESIDENT 


Verna E. Bean (Lexington, 
Ky.) : Graduate of St. Elizabeth’s 
Hospital School of Nursing, Bos- 
ton; graduate of Long Island Col- 
lege Hospital School of Anesthe- 
sia, Brooklyn; Army Nurse Corps, 
three and one-half years; member 
of A.A.N.A. in good standing 
since 1933; former president, New 
York Association of Nurse Anes- 
thetists; member, Board of Trus- 
tees, A.A.N.A., 1947-49; 2nd vice 
president, A.A.N.A.; chairman, 


Public Relations Committee, 
A.A.N.A. 


1ST VICE PRESIDENT 


Josephine Bunch (Shriners’ 
Hospital for Crippled Children, 
Portland, Ore.): Graduate of 
Sacred Heart Hospital School of 
Nursing, Spokane, Wash.; gradu- 
ate of St. Vincent’s Hospital 
School of Anesthesia, Portland, 
Ore.; member of A.A.N.A. in 
good standing since 1936; former 
president, Oregon Association of 
Nurse Anesthetists ; former chair- 
man, Western States Assembly 
of Nurse Anesthetists; member, 


Board of ‘Trustees, A.A.N.A., 
1948-50: chairman, Personnel 
Practices Commutbee, A.A.N.A. 


Aa 
Ly 
4 GBB 
EB 
ig 
. 
‘ 
4 
4 A 
9 
4 
4 
Ai 
4 
4 
y 
* 
a 
Sa 
3 
tif 
Fa 
Wl“ 
; 
ijl 
4 


200 J. Am. A. Nurse ANESTHETISTS 


2ND VICE PRESIDENT 


Minnie V. Haas (St. Joseph’s 
Hospital, Fort Worth, Tex.): 
Graduate of Methodist Deaconess 
Hospital School of Nursing, 
Rapid City, S. Dak.; graduate of 
Lakeside Hospital School of Anes- 
thesia, Cleveland; member of 
A.A.N.A. in good standing since 
1934; former president, Texas As- 
sociation of Nurse Anesthetists; 


member, Board of Trustees, 
A.A.N.A., 1948-50. 


TREASURER 


Agnes M. Lange (Ravenswood 
Hospital, Chicago): Graduate of 
Mt. Carmel Hospital School of 
Nursing, Columbus, Ohio; gradu- 
ate of St. Joseph’s Hospital School 
of Anesthesia, Chicago; member 
of A.A.N.A. in good standing 
since 1935; secretary-treasurer; 
Indiana Association of Nurse 
Anesthetists, 1937-50; member, 
Tri-State Assembly Board of 
Trustees, 1940-50; member, Pub- 
lications Committee, A.A.N.A. 


TRUSTEES 


Rosella J. Crotty (Luther Hos- 
pital, Eau Claire, Wis.) : Graduate 
of St. Mary’s Hospital School of 
Nursing, Duluth; graduate of St. 
Mary’s Hospital School of Anes- 
thesia, Duluth; member of 
A.A.N.A. in good standing since 
1938; president, Wisconsin Asso- 
ciation of Nurse’ Anesthetists; 
member, Nominating Committee, ° 


A.A.N.A. 
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Esther E. Edwards (Wausau 
Memorial Hospital, Wausau, 
Wis.): Graduate of Wesley Me- 
morial Hospital School of Nurs- 
ing, Chicago; graduate of Ravens- 
wood Hospital School of Anes- 
thesia, Chicago; member of 
A.A.N.A. in good standing since 
1938; former president, Eighth 
District, Wisconsin State Nurses’ 
Association; former president, 
Wisconsin Association of Nurse 
Anesthetists. 
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Harriet L. Aberg (Cottage Hos- 
pital, Galesburg, Ill.): Graduate 
of St. Luke’s Hospital School of 
Nursing, St. Paul; graduate of 
Minneapolis General Hospital 
School of Anesthesia, Minneapo- 
lis; member of A.A.N.A. in good 
standing since 1934; former vice 
president, New Jersey Association 
of Nurse Anesthetists; member, 
Publications and Educational Ex- 
hibits Committees, A.A.N.A.; 
A.A.N.A. representative on Hos- 
pital Operating Rooms Commit- 
tee. 


Martha S. Jackson (Municipal 
Hospital, Tampa, Fla.) : Graduate 
of Macon Hospital School of 
Nursing, Macon, Ga.; graduate of 
Long Island College Hospital 
School of Anesthesia, Brooklyn; 
member of A.A.N.A. good 
standing since 1943; former presi- 
dent, Florida Association of Nurse 
Anesthetists; chairman, South- 
eastern Assembly of Nurse Anes- 
thetists; chairman, Nominating 
Committee, A.A.N.A. 


j 
te, 
$3 
4 
ms 
hy, 
% 
| 
beh 
4 bd >. 
Ms, >. 
+4 
Md 
‘3 
Th 
72 
J 
4 
i 


202 


Edna Peterson (St. Francis 
Hospital, San Francisco) : Gradu- 
ate of St. Joseph’s Hospital School 
of Nursing, Vancouver, Wash. ; 
graduate of Sacred Heart Hospital 
School of Anesthesia, Spokane, 
Wash.; member of A.A.N.A. in 
good standing since 1941; former 
president, California Association 
of Nurse Anesthetists; former 
chairman, Western States Assem- 
bly of Nurse Anesthetists; chair- 
man, Nominating Committee, 


A.A.N.A., 1948-49. 


Verna M. Rice (Mobile, Ala.) : 
Graduate of the Sarah Leigh 
Hospital School of Nursing, Nor- 
folk, Va.; graduate of the Lake- 
side Hospital School of Anesthe- 
sia, Cleveland; charter member of 
A. A. N. A.; former lst vice pres- 
ident, A. A. N. A.; former mem- 
ber, Board of Trustees, A. A. N. 
A.; former chairman, Revisions 
Committee, A. A. N. A.; former 
chairman, Trust Fund Committee, 
A. A. Ni A. 
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Hazel J. Peterson (Deaconess 
Hospital, Minneapo¥®) : Graduate 
of University of Minnesota School 
of Nursing, Minneapolis; gradu- 
ate of St. Joseph’s Hospital School 
of Anesthesia, Chicago; charter 
member, A.A.N.A.; former presi- 
dent, Minnesota Association of 
Nurse Anesthetists ; former secre- 
tary, Minnesota Association of 
Nurse Anesthetists; chairman, 
Revisions Committee, A.A.N.A. 
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SEVENTEENTH ANNUAL CONVENTION 
AMERICAN ASSOCIATION OF 
NURSE ANESTHETISTS 


September 18-21, 1950 
ATLANTIC CITY 


Hotel Headquarters—Ritz-Carlton 


All General Sessions and the Business Session 
will be -held in Convention Hall, Room A. 


PROGRAM 


Sunday, September 17 


10:00 a.m.-6:00 p.M.— Registration 
A.H.A. Headquarters—Hotel Traymore 


9:00 A.mM.—Assembly of Directors of Schools of Anesthesia 
Ritz-Carlton Hotel 


Rosella Crotty, R.N. 
Director, School of Anesthesia 
Luther Hospital, Eau Claire, Wis. 
Presiding Officer 


Address of Welcome 


Myra Van Arsdale, R.N. 
President, A.A.N.A. 


Test Construction as Used by Examination Committee 
Janet McMahon, R.N. 
Educational Director, School of Anesthesia 
University Hospitals, Cleveland 


Accreditation of Schools 
Helen Lamb, R.N. 
Director, School of Anesthesia 
3arnes Hospital, St. Louis 


2:00 Lillian G. Baird, R.N. 
Director, School of Anesthesia 
University Hospital, Ann Arbor 
Presiding Officer 


Selection of Students for Schools of Anesthesia 
Miriam G. Shupp, R. N. 
Director, School of Anesthesia 
University Hospitals, Cleveland 


Open Discussion 


| 
| 
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Monday, September 18 


8:00 a.m.— Registration 
Registration Desk—Convention Hall 


9:00 a.m.._Assembly of Directors of Schools of Anesthesia 
Convention Hall, Room A 


Forum: Teaching Methods 
Helen Vos, R.N. 
Director, School of Anesthesia 
Hurley Hospital, Flint, Mich. 
Moderator 
Mary A. Costello, R.N. 


Cincinnati General Hospital, Cincinnati 


Margherita Powers, R.N. 
Johns Hopkins Hospital, Baltimore 


Opal Schram, R.N. 
Wesley Memorial Hospital, Chicago 


Edith McGinley, R.N. 
Ravenswood Hospital, Chicago 


Sister Seraphia, R.N. 
St. John’s Hospital, Springfield, III. 


2:00 P.mM.— General Session 


Convention Hall, Room A 
Myra Van Arsdale, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 


Sister Mary Manuela 
Lodi, N. J. 


Address of Welcome 


Myra Van Arsdale, R.N. 
President, A.A.N.A. 


Address of Welcome from A.H.A. 


Charles Wilinskey, M.D. 
President-elect, A.H.A. 
Beth Israel Hospital, Boston 


2:30 P.M.— Eunice Poss, R.N. 
President, Virginia Association of Nurse Anesthetists 
Presiding Officer 


| 
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Anesthetic Problems in Plastic Surgery 
P. C. Iverson, M.D. 
Instructor in Plastic Surgery, Graduate School of Medicine 
University of Pennsylvania, Philadelphia 


and 
Olga Schweizer, M.D. 
Director of Anesthesiology 
Memorial Hospital, New York City 


4:00 p.m.—Use of Cathode Ray Scanners for Recording Physiologic 
Data during Operative Procedure 
H. A. Zimmerman, M.D. 
Director, Cardiovascular Laboratory 
Cleveland City Hospital, Cleveland 


7:00 p.m.—Southern States Dinner 
Ritz-Carlton Hotel 


Tuesday, September 19 


9:00 A.mM.— Business Session 
Convention Hall, Room A 


Myra Van Arsdale, R.N. 
President, A.A.N.A. 
Presiding Officer 


Call to Order 

Reading of Minutes 

Reports of Officers 

Report of Nominating Committee 
11:00 A.m.— Election of Officers 


2:00 p.M.— Business Session 
Convention Hall, Room A 


Myra Van Arsdale, R.N. 
President, A.A.N.A. 
Presiding Officer 


Socialized Medicine: The Stalking Horse of Communism 
F. F. Borzell, M.D. 
Speaker, House of Delegates, A.M.A. 
Philadelphia 


Reports of Standing Committees 
Reports of Special Committees 
Unfinished Business 

New Business 


4:00 p.M.— Council Session 
' Convention Hall, Room A 


Florence A. McQuillen, R.N. 
Executive Director, A.A.N.A. 
Presiding Officer 


| 
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Wednesday, September 20 


9 :00 a.m.— Joint Session with A.H.A. 
Convention Hall, Room A 


F. R. Bradley, M.D. 
Director, Barnes Hospital, St. Louis 
Presiding Officer 


Analysis of aes Anesthesia Service 


Introduction to the’ Subject 
Vane M. Hoge, M.D. 
Assistant Surgeon General, Bureau of Medical Service 


Public Health Service, Washington, D. C. 


As Viewed by the Nurse Anesthetist 
Verna E. Bean, R.N. 
2nd Vice President, A.A.N.A. 
Lexington, Ky. 


As Viewed by the Medical Anesthesiologist 
Donald E. Hale, M.D. 


Anesthesiologist 
Cleveland Clinic Hospital, Cleveland 


As Viewed by the Surgeon 
Adolph Walkling, M.D. 
Associate Professor of Surgery 
Jefferson Medical College, Philadelphia 


Discussion 


2:00 p..M.— General Session 
Convention Hall, Room A 


Emma Miller, R.N. 
President, Pennsylvania Association of Nurse Anesthetists 
Presiding Officer 


Complications of Spinal Anesthesia 
C. L. Hebert, M.D. 
Anesthesiologist 
U. S. Marine Hospital, Staten Island, N .Y. 


3:00 p.mM.— Evaluation of Pentothal Sodium in Anesthesia 
Vincent J. Collins, M.D. 
Anesthesiologist 
St. Vincent’s Hospital, New York City 


4:00 p.m.— Clinical Uses of Procaine Administered Intravenously 
J. Graubard, M.D. 
Adjunct Visiting Surgeon 
Beth David Hospital, New York City 


7 :30 P.M.— Banquet 
Ritz-Carlton Hotel—Trellis Room — 
Myra Van Arsdale, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 
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Presentation of A.A.N.A. Award of Appreciation 
Gertrude L. Fife, R.N., Receiving 
Past-president and Treasurer, A.A.N.A. 
Cleveland Heights, Ohio 

Nurses Should Talk Well, Too 
Richard C. Reager 
Chairman, Speech and Debate Department 
Rutgers University, New Brunswick, N. J. 


Thursday, September 21 


..9:00 a.M.— General Session 
Convention Hall, Room A 


Helen Roe, R.N. 
President, Indiana Association of Nurse Anesthetists 
Presiding Officer 


10:00 a.m.—Subject and speaker to be announced 


11:00 a.m.—A School for Nurse Anesthetists Can Be Successful 
W. O. Bohman, Administrator 
Norwegian-American Hospital, Chicago 
2:00 P.M.-— General Session 


Convention Hall, Room A 


Madelyn Burns, R.N. 
President, Maryland Association of Nurse Anesthetists 
Presiding Officer 


Prophylactic and Therapeutic Use of Vasopressors 
in Anesthesia 


R. A. Hingson, M.D. 
The Johns Hopkins Hospital, Baltimore 


2:45 p.M.—- Quiz Program 
° Conducted by the A.A.N.A. Publications Committee 


Gertrude L. Fife, R.N. 
Associate Editor, Journal A.A.N.A. 
Mistress of Ceremonies 


4:30 p.m.— Unfinished Business 
Adjournment 


PROPOSED REVISION TO BYLAWS 


The revision to the Bylaws of the American Association of Nurse 
Anesthetists as published herein will be presented to the members at the 
business session of the Seventeenth Annual Meeting on September 19, 
1950, in Atlantic City. 

Revisions Committee 
PALMA ANDERSON 


PAULINE HENRY 
HAZEL PETERSON, Chairman 


| 
| 
| 
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PRESENT BYLAW 
ARTICLE IX 
DUES 


Section 1.—Amount 


Annual dues are determined accord- 
ing to the following classification and 
are payable in advance on September 


Retained 

Classification Dues by Local 

Association 

Active Members $12.00 $4.50 
Active Members pro rata 

payment (see note) 6.00 2.25 

Inactive Members 5.00 2.00 

Contributing Members 15.00 ~ 4.50 

Sustaining Members ' 25.00 5.00 

Institutional Members 25.00 5.00 


Note: For members accepted after March 1. 
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PROPOSED REVISION 
ARTICLE IX 
DUES 


Section 1.—Amonnt 

A. Annual dues are determined ac- 
cording to ‘the following classi- 
fication and are payable in ad- 
vance on September 1. 


Classification Dues Retained by Local 


Association 


Active Members $15.00 


Active Members pro rata 
payment 7.50 
There shall be an assessment of 
$5.00 per Active Member to be 
paid in addition to and at the 
time of the payment of the dues 
for each of the fiscal years, 1951 
and 1952, the funds from the 
assessment to be reserved for the 
establishment and maintenance of 
a program for the approval of 
schools of anesthesia for nurses. 


PEOPLE AND EVENTS 


At the annual meeting of the 
Iowa association on April 21, the 
members voted to go on record 
as opposed to compulsory health 
insurance. Zipora Braunschweig 
was elected secretary, and Lucille 
V. Girton, trustee. 


At a meeting of the North Caro- 
lina association in Charleston, 
S. C., May 11-12, officers elected 
were: Lottie Edwards, president ; 
Sophia Chapman, vice president ; 
Marie Guthrie, secretary; Julia B. 
Henry, treasurer. 


The annual business meeting of 
the Maryland association was 
held at the Hotel Emerson, Balti- 
more, on May 13. Officers elected 
were: Madelyn Burns, president ; 
Margherita Powers, vice presi- 
dent; Grace Smith, treasurer; 
Mary Elizabeth Long, secretary. 


At the Middle Atlantic Assem- 


bly of Nurse Anesthetists, con- 


vening in Buffalo, May 24-26, of- 


ficers elected were: Rose Dono- 


van, chairman; Marie A. Bader, 
Ist vice chiarman; Janet Cabedo, 
2nd vice chairman; Jean Zanger, 
secretary-treasurer. 


Officers for the Western States > 
Section of Nurse Anesthetists for 
1951 are Rose Gish, chairman; 
Jeanne Fagan, vice chairman; 
Marie Hebert, secretary-treasur- 
er; Ruth Walther, trustee, and 
Mary Fleming, alternate. 


DEATHS 


Mrs. Sybil G. Stitt, a member 
of the Illinois association, died 
after a long illness at her home in 
Kennett, Mo., on May 14, 1950. She 
was a graduate of the Grace Hos- 
pital School of Anesthesia, De- 
troit. 


Edith H. Jones, a member of 
the California association, died on 
May 30, 1950, at St. Francis Hos- 
pital, San Francisco, where she 
had been chief anesthetist for 
fourteen years. She received her 
training in anesthesia at Lakeside 
Hospital, Cleveland. 
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ABSTRACTS 


Hebert, C. L.; Tetirick, C. E., and 
Ziemba, J. F.: Complications of spinal 
anesthesia: an evaluation of the complica- 
tions encountered in 5,763 consecutive 
spinal anesthesias. J. A. M. A. 142:551- 
557, Feb. 25, 1950. 


“Over a period of several dec- 


ades spinal anesthesia has proved 
to be a satisfactory method in the 
United States Marine Hospitals. In 
this paper we present the complica- 
tions that we have observed in a 
series of 5,763 consecutive single 
dose administrations of spinal anes- 
thesia during a thirty-nine month 
period beginning Jan. 1946 at one 
of these hospitals. . .. Although we 
employ spinal anesthesia in all types 
of surgery below the diaphragm, as 
a rule we tend to use it chiefly for 
operations confined to the lower 
part of the abdomen or the abdom- 
inal wall and for procedures on the 
lower extremities. . . . The major- 
ity of the patients in this series were 
relatively healthy male merchant 
seamen or civil service workers en- 
gaged in physical labor. For the 
most part they were in the fourth 
and fifth decades of life.... 
“Spinal anesthesia was adminis- 
tered by an experienced. physician 
anesthetist or by an intern or resi- 
dent under his direct supervision. 
A standard technic of lumbar punc- 
ture, essentially that of Lundy util- 
izing an introducer, was adhered to 
in practically every case. ... After 
spinal anesthesia was produced, the 
patient was observed and managed 
by a physician or nurse anesthetist, 
with an experienced physician an- 
esthetist constantly available for 
consultation. Supportive measures 
were instituted on the slightest in- 


209 


dication. Spinal anesthesia was 
combined with some form of gen- 
eral anesthesia whenever the patient 
was unduly apprehensive, the spinal 
nerve block was inadequate or the 
operation was prolonged beyond the 
duration of the block. . . . Informa- 
tion concerning postanesthetic com- 
plications was obtained by direct 
questioning of the patient and ward 
personnel by an anesthetist forty- 
eight hours after the operation and 
by a check with the resident ward 
surgeon two weeks postoperatively. 
Complications which were present 
for more than two weeks were fol- 
lowed by reviewing the patient’s 
hospital record after his discharge. 
... Lhe complications occurring im- 
mediately after the establishment of 
spinal anesthesia are directly asso- 
ciated with the physiologic and psy- 
chologic disturbances produced by 
the method. Most of these pheno- 
mena are relatively minor and are 
easily corrected if recognized early. 
.. . Only a small proportion of our 
patients (1.8 per cent) exhibited 
nervousness and apprehension. .. . 
Inadequate or ill timed premedica- 
tion was usually noted in these pa- 
tients. Supplemental medication .. . 
readily corrected the situation. .. . 
Nausea and vomiting appeared in 
6.3 per cent of our patients. A num- 
ber of factors seem to contribute to 
the production of these symptoms. 

“Sudden changes in_ position, 
such as are necessary in giving 
spinal anesthesia, are known to 
elicit these symptoms in patients 
premedicated with morphine, as 
were all the patients in the series. 
Also, it is a common observation 
that patients with spinal anesthesia 
are likely to respond to postural 
changes with these symptoms... . 
The emotional factor must also be 
considered. Patients are apt to re- 
spond to psychic trauma with nau- 
sea and vomiting. Proper premedi- 
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-cation is most helpful in preventing, 
and supplemental medication in 
controlling, this factor. Increased 
muscular tone of the gastrointestinal 
tract coupled with relaxation of the 
pyloric sphincter -produced by 
splanchnic nerve block favors the 
production of nausea and vomiting. 
On the other hand, incomplete 
splanchnic nerve block favors reflex 
nausea and vomiting produced by 
visceral and mesenteric traction. ... 
Fourteen per cent of the patients 
exhibiting nausea and vomiting had 
a decided blood pressure fall. The 
administration of oxygen and the 
restoration of the blood pressure to 
normal levels by usual methods 
helped to alleviate the condition. ... 
The level of anesthesia was unnec- 
essarily high for the contemplated 
surgical procedure and was asso- 
ciated with circulatory and respira- 
tory embarrassment of the patient 
in 5.7 per cent of the anesthesias in 
this series. Asymptomatic high 
spinal anesthesias were not recorded 
as complications. The height of 
anesthesia to be expected in a given 
patient even with a standard technic 
is not always predictable. The site 
of injection, as long as it is in the 
lumbar region, plays a minor role. 
.. . The level of anesthesia must 
be carefully ascertained in each case 
after waiting long enough for the 
drug to become ‘fixed.’ Death can 
eoccur from high spinal anesthesia, 
when the level has not been de- 
termined or has been masked by 
supplemental medication and when 
proper supportive measures have 
not been instituted. In our experi- 
ence the incidence of inadvertent 
high spinal anesthesia was consider- 


ably less when hyperbaric tetracaine | 


hydrochloride (pontocaine hydro- 
chloride) dextrose-ephedrine was 
used as compared to piperocaine hy- 
drochloride (metycaine hydrochlo- 
ride) or procaine hydrochloride giv- 
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en in isobaric solution... . 
— “Cardiovascular depression is the 
most important complication seen 
during spinal anesthesia from the 
standpoint of frequency and poten- 
tial harm to the patient. It is to be 
anticipated in every case; hence, a 
vasoconstrictor drug is usually giv- 
en before the administration of the 
spinal anesthesia. All our patients 
received 25 mg. ephedrine intra- 
muscularly immediately before the 
subarachnoid injection was_ per- 
formed. Admittedly, it would be 
preferable to have given this drug 
at least fifteen minutes earlier. 
Moderate blood pressure fall, which 
we defined as a drop of the systolic 
pressure from normal levels to be- 
tween 80 and 90 mm. of mercury, 
or a fall in the systolic pressure of. 
the magnitude of 30 to 40 mm. of 
mercury, occurred in 7 per cent of 
the cases. Decided blood pressure 
fall, which we defined as a drop of 
the systolic pressure below 80 mm. 
of mercury, or a fall of the systolic 
pressure of more than 40 mm. of 
mercury, occurred in 4.2 per cent. 
. . . It is our impression that the 
more rapidly acting drugs procaine 
and piperocaine, are more apt to 
cause blood pressure fall than is the 
slower-acting drug tetracaine, even 
though the ultimate level of anes- 
thesia produced by both groups of 
agents is the same. . .. Regardless 
of whether hypotension is due pri- 
marily to diminished cardiac out- 
put or to increased capacity of the 
vascular bed through arteriolar 
dilatation, the degree of hypoten- 
sion is proportional to the number 
of spinal nerve roots blocked and 
the condition is usually corrected by 
the administration of ephedrine or 
related drugs which have a tonic 
effect on both the heart and the 
sympathetic myoneural junctions of 
the arterioles. 

“In the management of moderate 
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hypotension it was often found 
beneficial to administer rapidly a 
small quantity (up to 500 cc.) of 
dextrose-saline solution intraven- 
ously instead of administering vaso- 
constrictors. Oxygen was given 
routinely, and often it was the only 
supportive measure used. Obvious- 
ly, one should avoid spinal in pa- 
tients with coronary artery disease 
in whom a sudden drop in the 
diastolic pressure for even a short 
period may be disastrous. . . . Spinal 
anesthesia which is insufficient to 
permit the operation to begin or 
which fails to produce anesthesia 
for the usually expected period is 
a complication which is difficult to 
prevent. .. . We encountered this 
phenomenon in 98 instances (1.7 
per cent). For purposes of this 
study we recorded anesthesias with 
piperocaine and procaine as being 
inadequate if their duration was 
less than sixty minutes. Tetracaine 
anesthesia was considered inade- 
quate if the duration was less than 
ninety minutes. . .. When the fore- 
going definitions are applied, tetra- 
caine gave incomplete or inadequate 
anesthesia in 3.5 per cent of the in- 
stances in which it was used as com- 
pared with 1 per cent for pipero- 
caine. This may be explained par- 
tially by the fact that we were using 
the relatively small doses of tetra- 
caine, combined with ephedrine and 
dextrose, advocated by Potter and 
Whitacre. Failure to obtain spinal 
anesthesia after apparent success- 
ful intrathecal injection of an agent 
is not uncommon. We experienced 
this result in 41 instances (0.7 per 
cent). Tetracaine administration 
was followed by the highest propor- 
tion of failures, 1.5 per cent, as 
compared with piperocaine, 0.4 per 
cent. 


“Failure to place all or part of the 
anesthetic agent into the subarach- 
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noid space is credited with being 
responsib r 99 per cent of fail- 
ures in spinal anesthesia by Cullen. 
High alkalinity of the spinal fluid 
causing precipitation of the alkaloid 
anesthetic base has been reported as 
the cause of failure by Cohen and 
Knight. The possibility that the 
ampul contents are not as stated on 
the label must also be considered. 
In 20 instances we repeated the 
spinal injection. The second ad- 
ministration was unsuccessful in 6 
patients. Miscellaneous rare acci- 
dents such as needle breakage, toxic 
reactions to drugs and deaths di- 
rectly attributable to spinal anes- 
thesia were not encountered in this 
series. .. . Complications occurring 
in the postoperative period which 
may be attributed to spinal anes- 
thesia may be due to the changes 
produced during the anesthetic 
period or could be due to the intro- 
duction of the spinal needle or cer- 
tain drugs into the subarachnoid 
space. Frequently the effects of pre- 
existing disease, drugs used in pre- 
medication or supplemental anes- 
thesia, position of the patient dur- 
ing the operation and surgical man- 
ipulations may be wholly or par- 
tially responsible for some of the so- 
called ‘post-spinal-anesthesia com- 
plications.’ In presenting the fol- 
lowing complications we have at- 
tempted to screen out those condi- 
tions which obviously were due to 
these extraneous factors. . . . Post- 
operative nausea and vomiting was 
reported in 2 per cent of our pa- 
tients and was of not more than 
twenty-four hours’ duration in most 
instances. Hiccup was reported in 
8 patients of the entire series after 
operations involving the lower por- 
tion of the abdomen; in 3 patients 
it persisted for one week. 


‘“‘Abdominal distention occurred 
in only 10 patients postoperatively. 


= 


Several of these patients had had a 
protruded intervertebral disk re- 
moved. We are unable to relate 
most of these complications to the 
method of anesthesia. Their man- 
agement depends on the individual 
case... . Respiratory complications 
occurred in 1.63 per cent of pa- 
tients. . . . In this series 106 pa- 
tients (1.83 per cent) com- 
plained of backache, which per- 
sisted for more than two days in 
only 5 patients. In 10 instances mul- 
tiple insertions of the introducer or 
spinal needle were recorded. This 


incidence of multiple puncture does , 


not differ significantly from that in 
the series as a whole. Therefore we 
do not believe that it4played an im- 
portant part in the development of 
backache. Seemingly, relaxation of 
the lumbar muscles during anesthe- 
sia is a more important factor. The 
placement of small pillows under 
the lumbar curve and beneath the 
knees has been suggested. We have 
not done this routinely. .. . Urinary 
retention of some degree occurred 
in 177 patients, an incidence of 3 


wer cent. | Headache was 
reported by 371 patients (6.43 
per cent)... . Two headaches were 


associated with stiffness of the neck 
muscles. These followed repeated 
spinal punctures with bloody taps. 
Only 15 headaches were of more 
than one week’s duration... . 
“We kept a record of the number 
of times the introducer and needle 
were inserted in the back and spinal 
structures. Twenty per cent of the 
patients having headache had two 
Or more insertions of the spinal 
needle, whereas the incidence of 
multiple punctures in the entire 
series was approximately 10 per 
cent. Thus, multiple insertions of 
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the spinal needle may be a factor in 
the causation of headache. Head- 
ache due to cerebrospinal fluid hy- 
potension is aggravated by the up- 


right position and relieved by re- 


cumbency. However, early ambula- 
tion which has been in vogue at our 
hospital for the past few years has 
not seemed to increase the incidence 
of headache. .. . Severe neurologic 
complications did not follow the 
administration of the 5,763 spinal 
anesthesias in this series. In 2 pa- 
tients unilateral ulnar neuropathy 
developed, presumably from con- 
tact of their elbows against the un- 
padded edge of the operating table. 
Four patients had _ stiffness and 
soreness of cervical muscles up to 
five days postoperatively. Two of 
these had associated headache; mul- 
tiple punctures and bloody taps had 
been obtained on both. None of 
these patients had elevation of tem- 
perature above 100 F. It is: pre- 
sumed that they manifested a mild 
aseptic or hemorrhagic meningitis. 
Six patients had evidence of in- 
volvement of the cauda equina. One 
had a unilateral foot drop which 
persisted for three weeks, after 
which improvement occurred. An- 
other had weakness of one leg for 
several days with no residual dis- 
ability at the time of discharge. The 
other 4 patients had transient pain 
or paresthesia in one leg, the long- 
est duration of which was twelve 
days. There was no difficulty in 
performing lumbar puncture in any 


. of these cases. Tetracaine and pipe- 


rocaine were equally culpable. ., . 
The possibility of late neurologic 
sequelae after spinal anesthesia 
must always be considered. No 
such instances have come to our 
attention.” 


» 
| 
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BOOK 
REVIEWS 


PSYCHOLOGY AND THE Nurst. By 
Frank J. O’Hara, C.S.D., Ph.D., Dean of 
the School of Science, Stonehill College, 
North Easton, Mass. Ed. 3. Cloth. 253 
pages, 18 figures. Philadelphia: W. B. 
Saunders Co., 1949. $2.75. 

As in the two previous editions, 
the author’s purpose in this third 
edition is to present the principles 
of general psychology clearly and 
concisely to freshmen students in 
schools of nursing. This he does in 
an interesting manner. Instead of 
the usual rather dry and uninter- 
esting presentation, we found this 
book enjoyable reading. 

While it is primarily designed as 

a text for the student nurse, the 
nurse anesthetist will find many 
principles that may be applied to 
her special field of work and that 
will aid her in her dealings with her 
fellow workers and in the handling 
of the various diverse personalities 
that her patients present. This is 
especially true of the chapter on 
“Personality.” At the end of each 
chapter there are a concise sum- 
mary and a list of suggested ques- 
tions for review. Indexed:.—AGNEs 
LANGE, Ravenswood Hospital, Chi- 
cago. 
CLINICAL Uses oF INTRAVENOUS PRO- 
CAINE. By David J. Graubard, M.D., 
Assistant Visiting Surgeon, Cumberland 
Hospital; Assistant Visiting Orthopedist, 
Kingston Avenue Hospital, Brooklyn, 
N. Y., and Milton C. Peterson, M.D., 
Visiting Anesthesiologist, Research Hos- 
pital, Kansas City, Mo. Cloth. 104 pages. 
Illustrated. Springfield, Ill.: Charles C 
Thomas, Publisher, 1950. $2.25. 

This monograph in American Lec- 
tures in Anesthesiology is publica- 
tion 73, American Lecture Series. 
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There are chapters on_ history, 
chemistry and pharmacology, intra- 
venous local anesthesia, treatment 
of pruritus, serum sickness, burns 
and postoperative pain, arrhythmias 
during anesthesia, pain in traumatic 
and inflammatory conditions, acute 
anterior poliomyelitis, and other 
conditions. Some of the informa- 
tion is in the nature of preliminary 
reports on the use of procaine for 
certain conditions. Tables, charts, 
graphs, footnotes, pictures, and 
case reports are used to present 
much information in a concise man- 
ner. Each section is followed by a 
list of references. Indexed. 


FUNDAMENTALS OF ANESTHESIOLOGY 
FOR THE Nurse ANESTHETIST. By Sr. M. 
Bonosa, Director of the Sacred Heart 
Hospital School of Anesthesiology, Allen- 
town, Pa. Fiberboard. 225 pages. Allen- 
town, Pa.: Sacred Heart Hospital School 
of Anesthesiology, 1950. $3.75. 

In this mimeographed handbook 
the teaching staff of the Sacred 
Heart Hospital School of Anes- 
thesiology has collected the notes 
that have been used in presenting 
classwork to the students. The 
material is a summary of material 
collected from articles and journals 
to supplement available textbooks. 
The author does not suggest that 
the notes contain all that the nurse 
anesthetist should know but pre- 
sents them as a summary of the 
fundamentals of anesthesia. For 
greater detail the student is urged 
to consult various textbooks. To 
aid in this, each chapter is followed 
by a pertinent bibliography of 
source material. 

The notes are divided into six 
major sections: (1) Anesthesia in 
General; (II) Anatomy and Physi- 
ology in Relation to Anesthesia; 
(III) Gas Therapy; (IV) Pharma- 
cology in Relation to Anesthesia; 
(V) Chemistry and Biochemistry 
in Relation to Anesthesia; - (VI) 


214 


Miscellaneous Subjects. The hand- 
book is subdivided into thirty- four 
chapters. 

The author is to be commended 
on this collection of notes that rep- 
resents a prodigious amount of 
painstaking labor. 


NursinGc History Brier. By Minnie 
Goodnow, R.N. Ed. 3. Cloth. 274 pages, 
128 illustrations. 

Saunders Co., 1950. 


In this brief survey of the history 
of nursing, the author has attempt- 
ed to show not only the important 
events but also the stories of many 
persons who participated in those 
events. A chronology for general 
history and one for nursing history 
precede the text. The only reference 
to anesthesia is quoted in full: 


The Mayo brothers of Rochester, 
Minnesota, were probably the first to use 
nurses as anesthetists; and Dr. George 
Crile, of Cleveland, was the first to train 
them in this work. The first trained nurse 
anesthetist was Alice McGaw [sic], of 
Chicago. 

There has been much controversy 
among doctors about nurse anesthetists, 
many of them holding that it was practic- 
ing medicine; some interesting legal deci- 
sions have been made in the matter. Since 
there are few doctors interested in or 
trained for anesthesia, nurse anesthetists 
in great numbers are required. 

The National Society of Nurse Anes- 
thetists [sic] has more than 3000 mem- 
bers, all of whom were —— to pass a 
special examination. | 


GROVES AND BRICKDALE’S TEXT-BooK FOR 
Nurses. Edited by J. A. Nixon, C.M.G., 
(Cantab.), F.R.CP. (Lond.) 
Emeritus Professor of Medicine, Univer- 


sity of Bristol, and Sir Cecil Wakeley, 
K.B.E., D.Sc. F.R.CS., F.RS.E., 
Fellow of King’s College, London. Cloth. 
698 pages, 248 illustrations. New York: 
Oxford University Press, 1948. $9.25. 
This is a combination textbook 
very different from most of those 
used in the United States. It covers 
anatomy, physiology, surgery, medi- 
cine, communicable diseases, hy- 
giene, dietetics, a little lab work, 


Philadelphia: W. B. 
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and some good advice. Because so 
much is crowded into it, its worth 
is questionable. If used only as an 
outline, it might serve a purpose. 


The reason for the inclusion of so 
much material is stated in the 
preface to the first edition. “The 
ordinary student’s text-books are 
not suitable for nurses, because they 
are too long and expensive, and they 
presuppose a practical knowledge of 
laboratory and post-mortem work. 
On the other hand, the various nurs- 
ing manuals do not embrace the 
four subjects of Anatomy, Physi- 
ology, Medicine, and Surgery suff- 
ciently comprehensively to form 
either an examination standard or 
a book of reference.” 


According to the authors’ nomen- 
clature, local and general are two 
grades of anesthesia. Topical appli- 
cation is permeation. On page 263 
the description of giving nitrous 
oxide suggests that it is given only 
to out-patients by a foot-feed ma- 
chine. It is also stated that “the 
routine use of chloroform has been 
given up, For the treatment 


. of postanesthesia nausea, the sug- 


gested treatment is iced champagne. 


The use of heat is emphasized in 
the treatment of postanesthesia pa- 
tients. The only precaution for as- 
piration recommended is turning the 
head of the patient to the side and 
keeping it low. Suction is never 
mentioned, only swabbing: of the 
throat with gauze sponges. Treat- 
ment for shock undoubtedly in- 
cludes many things, but bandaging 
the “limbs” and _ adrenalin-saline 
solution given intravenously are 
those mentioned. 


Some of the illustrations are very 
good, while others are obviously 
outdated. Indexed. — L. 
ABERG, Cottage NHospital, Gales- 
burg, 
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Furnished in 3 standard mesh sizes (Tyler or U.S. S.), high or low moisture con- 
tent, packedin cans, jars, pails 


5-gallon pails of SODASORB are now equipped with new 
pop-up plastic pouring spouts. Ask your supplier about 
our free dispenser offer. 


AN 
IDEAL 
SHAPE... 


ABSORPTION! 


The unique structure of SODASORB, the only gen- 

uine WILSON SODA LIME, has much to do with 

its great powers of absorption. It is formed into 
knobby, porous granules on purpose, in order to ex- 

pose the greatest area of absorbent surface . . . outside, 
inside, all the way through its coral-like structure. In a 
canister or on a tray, these granules permit free intergranu- 
lar circulation of gases, have no flat surfaces to block or stack. 


The brand name SODASORB is new, and the famous blue and 

white label has a new look, but it’s the same genuine WILSON 

SODA LIME, for 30 years the accepted CO. absorbent for hospitals. 

See your hospital supply house or write for free brochure or tech- 
nical information. 


GENUINE (WILSON) SODA LIME 


order it by its new name $0 DASORB 


manufactured by DEWEY and ALMY CHEMICAL COMPANY 


Cambridge 40, Mass. Montreal 32, Canada 


Sodasorb and Wilson Reg. U. S. Pat. Off. 
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J. Am. A. Nurse ANESTHETISTS 


CLASSIFIED ADVERTISEMENTS 


NURSE ANESTHETISTS: 475 bed 
general hospital. Salary $290 to start. 
Yearly raises. 5% premium p.m. and 
night duty. Time-and-one-half for over- 
time. Annual vacation, accumulative 
sick leave, and retirement benefits. 
Housing, laundry, and meals offered 
at minimum charge. Apply: Superin- 
tendent, Hurley Hospital, Flint, Mich. 


NURSE ANESTHETIST wanted for 


night duty; 35 to 50 years of age. Five . 


day week; not many night calls. On 
duty every fourth weekend. Five in 
department, including one M.D. 200 
bed general hospital close to Chicago. 
Apply: Box M-10, Journal A.A.N.A., 
22 E. Division St., Chicago 10, IIl. 


WANTED — NURSE ANESTHE- 
TIST: Salary $325 month plus com- 
plete maintenance. Eight hour day. 250 
bed Ohio hospital. Apply: Box K-10, 
Journal A.A.N.A., 22 E. Division St., 
Chicago 10, IIl. 


WANTED NURSE ANESTHE- 

TIST: 74 bed modern general hospital. 

Salary: $275 per month, meals, and 

laundry of uniforms; $20 extra for room 

off premises. Apply to: Administrator, 

— Community Hospital, Radford, 
a 


100 bed, approved general hospital lo- 


cated near Florida in “City of Roses” 


with 16,000 population needs replacé- 

ment on staff of THREE ANESTHE- 

TISTS. Congenial and capable medic 

staff. Appropriate salary and mainte- 

nance. Write: Director, John D. Arch- 

aes Memorial Hospital, Thomasville, 
a 


WANTED: Two nurse anesthetists. | 


Four weeks’ vacation with pay.. Four- 
teen days’ sick leave. Six holidays. Ex- 
cellent salary and maintenance. Apply: 
Administrator, The Williamsport Hos- 
pital, Williamsport, Pa. 


NURSE ANESTHETIST: 125 bed 
general hospital. Salary open. Par- 
tial maintenance. Sick leave and vaca- 
tion. Memorial Hospital, Easton, Md. 


NURSE ANESTHETIST:. For 200 
bed general hospital. $300 per month 
plus full maintenance. Apply: St. 
Joseph Hospital. 2100 North Burling 
St., Chicago 14, III. 


NURSE ANESTHETISTS for 340 
bed AMA and ACS approved hospital. 


Department headed by physician anes- 


thetist. Rooms available in nurses resi- 
dence. Mount Sinai Hospital, 2750 W. 
15th Place, Chicago 8, IIl. 


WANTED IMMEDIATELY: 

NURSE ANESTHETIST for 130 bed 

general hospital. Salary open. Full 

maintenance available. Apply: Adminis- 

— Methodist Hospital, Madison 3, 
is. 


~ LOCATION WANTED: Nurse anes- 


thetist, 14 years’ experience, expert with 
all gases, pentothal sodium and curare, 
seeks location to be available on fee 
basis to surgeon with guarantee mini- 
mum $400 month. Will come for try 
out. Excellent references. Box X-10, 
Journal A.A.N.A., 22 E. Division St., 
Chicago 10, IIl. 


NURSE ANESTHETIST: Initial 
salary $300 per month with yearly in- 
creases; no maintenance, no operating 
Saturday and Sunday. Nine anesthe- 
tists on staff. Write: Dr. Olga Schwei- 
zer, Memorial Hospital, 444 E. 68th St., 
New York 21, N. Y. 


WANTED: Anesthetists; apartments 
furnished for married anesthetists; fine 
working condition in suburb near Chi- 
cago; good salary. Apply: Box T-10, 
Journal A.A.N.A., 22 E. Division St., 
Chicago 10, IIl. 


ANESTHETIST: 600 bed hospital. 
Full complement 14 nurse anesthetists. 


40 hour week with paid overtime. 


Liberal vacation. Sick leave policy. Ade- 
quate salary. Quarters available if de- 
sired. Apply: Director of Anesthesia, 
The Harper Hospital, Detroit 1, Mich. 


NURSE ANESTHETIST: General 
hospital, University affiliated. Anes- 
thesiologist' in charge. Minimum ob- 
stetric work. Position available imme- 
diately. Apply: Director, Department 
of Anesthesiology, John Gaston Hos- 
pital, Memphis, Tenn. 


NURSE ANESTHETIST: For 125 
bed general hospital. Salary open. Full 
maintenance. Apply to: Superintendent 
Maine Eye and Ear Infirmary, Port- 
land, Maine. 

' (Continued on Page 218) 
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TO BE SURE! - 


ANHYDROUS MEDICAL 
NITROUS OXIDE HELIUM GAS 


“ "HELIUM and MEDICAL 


OXYGEN ETHYLENEGAS 
OXYGEN OXYGEN MIXTURE 
CYCLOPROPANE j 


ANESTHETIC ¢ THERAPEUTIC ¢ RESUSCITATING 


All “RED DIAMOND” Medical Gases 
conform to the highest medical and _ pisiributed nationally 


dental standards for certified purity through a network of 
conveniently-located 


and absolute dependability. Each is as aveducianniiianie, 
uniform from cylinder to cylinder asthe distributing points and 
labels that identify them. For complete authorized dealers. 
satisfaction, order Red Diamond Gases. 


THE LIQUID CARBONIC CORPORATION 
Medicai Gas Divisien 
Chicago 23, Illinois 


3110 South Kedzie Avenve 
Branches and Dealers in Principal Cities 


IN CANADA: WALL CHEMICALS CANADIAN CORPORATION «+ Montreal « Toronto e Windsor 


RED DIAMOND 
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WANTED IMMEDIATELY: Nurse 
anesthetist for 800 bed general hos- 
pital; staff of two medical anesthesio- 
logists and ten nurse anesthetists. Cash 
salary $343 monthly, with merit in- 
creases. Vacation with pay, accumula- 
tive sick leave. Reply: Director of 
Anesthesia Department, Medical Col- 
lege Hospital, Richmond, Va. 


ANESTHETIST: Experienced in 
thoracic surgery. Salary open depend- 
ing upon experience. Maintenance 
available at Sanatorium. State training 
and experience. Write: Administrator, 
Seward Sanatorium, Seward, Alaska. 


NURSE ANESTHETISTS: Metho- 
dist hospitals fully approved, 130, 94, 
370 beds, Illinois, Nebraska, Kansas. 
Salaries $300 to $350; maintenance. 
Pleasant working situations. Write: 
Board of Hospitals and Homes of The 
Methodist Church, 740 Rush St., Chi- 
cago 11, IIl. 


The Wayne County Civil Service Com- 
mission is accepting applications to fill 
positions of ANESTHETIST at the 
Wayne County General Hospital and 
Infirmary, located just outside of De- 
troit. The yearly salary is $3900 to $4140 
for a 40 hour week, with time-and-a-half 
for overtime, and an additional sum for 


any “stand-by” service rendered. Citi- | 


zenship, eligibility for registration as a 
nurse in the State of Michigan, and com- 
pletion of an approved graduate course 
in anesthesia are the qualifications. Ex- 
amination may be taken in or near ap- 
plicant’s home town. Address: Wayne 
County Civil Service Commission, 2200 
Cadillac Tower, Detroit 26, Mich. 


NURSE ANESTHETIST: Excellent 
opportunities during summer months 
and also permanent openings. Portland 
is a beautiful seacoast city with many 
lakes nearby. Two hours from Boston 
by train. Apply: Personnel Department, 
Maine General Hospital, Portland, 
Maine. 


NURSE ANESTHETISTS: 175 bed 
general hospital, near Chicago. Salary 
$300 with maintenance; $350 without 
maintenance. Write: Box F-10, Journal 
A.A.N.A., 22 E. Division St., Chicago 
10, Il. 


NURSE ANESTHETIST wanted for 
small hospital in the Southeast. Salary 
open. Apply: Box W-10, Journal 


A.A.N.A., 22 E. Division St., Chicago 
10, Ill. 


J. AM. A. Nurse ANESTHETISTS 


Huey P. Long Hospital, Pineville, La., 
is in need of one GRADUATE ANES- 
THETIST. Salary $300 per month; 
meals and laundry furnished. If interest- 
ed, contact Dr. Roy Wright, Superin- 
tendent, immediately. 


WANTED: Opening available for 
graduate nurses and anesthetists. New 
44 bed, 10 bassinet hospital, located at 
Ripley, Tenn.; population 4500; 50 miles 
north of Memphis. Housing facilities 
available. Minimum salary $175 per 
month; maximum salary $250 per month 
with meals. Hospital opened latter 
part of June. W. D. Barfield, Adminis- 
trator, Lauderdale County Hospital, 
Ripley, Tenn. 


OPENING FOR NURSE ANES- 
THETIST: 250 bed hospital. No ob- 
stetrics. Department headed by medical 
anesthesiologist. Starting salary $230. 
Please give full information in first let- 


ter, stating whether possible to appear | 


for interview. Peter Bent Brigham Hos- 
pital, 721 Huntington Ave., Boston 15, 
Mass. 


WANTED: Anesthetist. General hos- 
pital, large surgical department. Staff 
four nurse anesthetists; good salary; 
one month’s vacation annually. Write 
to: Administrator, St. Luke’s Hospital, 
Fargo, N. Dak. 


WANTED: Anesthetist for 95 bed hos- 
pital. Salary $300. Maintenance avail- 
able. 4114 hour week. Travel expense 
refunded at end of eighteen months of 
service. Apply: Wilcox Memorial Hos- 
pital, Lihue, Kauai, T. H. 


NURSE ANESTHETIST: $300 month 


plus complete maintenance. One 
month’s vacation. To be one of three. 
Apply: Director, Middlesex General 
Hospital, New Brunswick, N. J. 


WANTED: Nurse anesthetists (2), 


A.A.N.A. members. Cleveland Clinic 
Hospital; 330 beds; general surgery, no 
obstetrics; emergency calls shared. Staff 
of six nurse anesthetists with medical 
anesthetist director. Salary open. Apply: 
Personnel Director, Cleveland Clinic 
ee 2020 E. 93rd St., Cleveland 
6, 


NURSE ANESTHETIST: General 
hospital. Ideally located 30 miles from 
Nashville, Tenn. Salary $300, also 
room and board furnished. Periodic 


raises, vacation with pay, sick leave. . 


Hospital located in college town. Ruth- 
erford Hospital, Murfreesboro, Tenn. 
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administration 


The ease of administration with Ether leads 
to its choice by most anesthetists. Even in 
the lower stages of deepest anesthesia, com- 
parative safety is possible with Ether. Anes- 
thesia of any stage can be easily obtained. 
Ether has omg been the choice in operations 
of long duration. 


Mallinckrodt Ether for Anesthesia is 
known for its unsurpassed uniformity in po- 
tency, purity and stability. It is a product of 
eighty-three years of Mallinckrodt research 
and precision manufacture. 

The can neck is built to a perfect taper 
which accurately fits a standard cork. It 
makes possible a secure closure. 

Mallinckrodt Ether for Anesthesia is sup- 
plied in %4-lb., ¥%4-lb., 1-lb. and 5-lb. cans. 


Mallinckrodt’s sound motion pictures, “‘ADVENT OF 
ANESTHESIA’ and “‘ETHER FOR ANESTHESIA’’ are available 
to medical societies and other professional groups. 
Write to our St. Louis or New York office for details. 


Mallinckrodt Chemical Works 


83 YEARS OF SERVICE TO CHEMICAL USERS 


Mallinckrodt St., St. Louis 7, Mo. 
72 Gold St., New York 8, N. Y. 


CHICACO @ CINCINNATI @ CLEVELAND @ LOS ANCELES 
MONTREAL @ PHILADELPHIA @ SAN FRANCISCO 
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for is 
Quick Action! 


in the Respiratory and Circulatory Emergencies 
of Intravenous Barbiturate Anesthesia 


inject: 


«1 to 3 cc. and repeat 
intravenously, intramuscularly, subcutaneously 


Ampules | and 3 cc., 


tablets, solution, powder collapse following accidents or surgical trauma 


opiate and barbiturate depression - asphyxia 
. denarcotization after general anesthesia - 


circulatory and respiratory support in the emer- 
gencies of pneumonia - - + + = - 


- = ORANGE, NEW JERSEY 


N 


Metrazol, brand of pentamethylentetrazol, 
Trade Mark, reg. U. S. Pat. Off. 


BILHUBER-KNOLL CORP. | 
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for Oxygen Shervapy 


DEPENDABLE 


ACCURATE 

° 

SIMPLE-TO-OPERATE 
Whenever you use oxygen in 

| evlinders ... in the hospital, office, 

or patient's home... here isa 

| precision instrument that will 


handle all of your oxygen regulation 
needs with maximum efficiency 

and economy. It was designed 
expressly for clinical use and is not 
merely an adaptation of an 
industrial-tvpe regulator. 


Start administering oxygen 
with the new Linpe R-501, at 


the desired liter-flow, simply 

by turning the flow-control knob. 
The effective 3-step control principle 
then assures the delivery of a 
precisely-controlled, unvarying vol- 
ume of oxygen to any type or size of 
administering equipment, regard- 
less of evlinder pressure or the rate 


of flow. And, the R-501 isa regu- 


lator-flowmeter whose accuracy The NEW “TINDE’’ R-50] 


is unaffected by humidifiers, 


if injectors, and other devices which Oxygen Therapy Regulator 


produce back pressure, 


Get the full details: 


| write for booklet F-7316, or ask THE LINDE AIR PRODUCTS COMPANY 
| your Linpr representative to | Unit of Union Carbide and Carbon Corporation 
demonstrate the superiority of 30 East 42nd Street [Ta New York 17, N. Y. 
the new R-50] Oxygen Offices in Other Principal Cities | 
Therapy Regulator, In Canada: Dominion Oxygen Company, Limited, Toronto | 


The term ‘‘Linde’’ is a registered trade-mark of The Linde Air Products Company. 
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